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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Cente¢he lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedasst collection
of aeronautical and space science STl in the
world. The Program Office is also NASA's
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

¢ CONTRACTOR REPOH. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

¢ CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other

meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

e Access the NASA STI Program Home Page at

http://www.sti.nasa.gov

e E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help
Desk at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

Scientificand Bchnical Aeospace Reports (8R)is anelectronic abstract journal, listing citations

with abstracts for aerospace-related reports obtained from worldwide sources. It is electronically
published biweekly and announces documents that have recently been entered into the NASA
Scientific and Technical Information (STI) Database. The documents are of the following types:

* NASA, NASA contractor, and NASA grantee reports;

* Reports issued by other U.S. Government agencies, domestic and foreign institutions,
universities, and private firms;

e Translations in report form;

* NASA-owned patents and patent applications

« Other U.S. Government agency and foreign patents and patent applications
« Domestic and foreign dissertations and theses.

Also included are two indexes, Subject Term and Personal Author. The Subject Term Index is
generated from thASA Thesaurugrms associated and listed with each document.

STARsubject coverage includes all aspects of aeronautics and space research and development,
supporting basic and applied research, and applications. Aerospace aspects of Earth resources,
energydevelopment, conservation, oceanogragimyironmental protection, urban transportation,

and other topics of high national priority are also covered.

Abstracts inSTARare categorized by 10 major subject divisions that are divided further into 76
specificsubject categories. The subject divisions and categories are listedabtbef Contents
together with a note for each that defines its scope and provides any cross-references.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

For Internet access B-SCAN useany of the
Timely ‘ple following addresses:

Fle’c1 lete http://www.sti.nasa.gov
CcomP REE' ftp.sti.nasa.gov

F gopher.sti.nasa.gov
To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserv@sti.nasa.govlLeave the subject line blank and enter a subscribe command, denoting which
topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued, you can

still receive these vital announcements through ¥y o&CAN /Vehl

subscription. JusSubscribe SCAN-AEROMED Jane Doe Fedl‘

in the message area of your e-mailligtserv@sti.nasa.gov lll‘e./
SCapy o



Table of Contents

Subject Divisions

Document citations are grouped first by the following divisions. Select a division title to view the
category-level Table of Contents.

A. Aeronautics H. Physics

B. Astronautics |. Social Sciences
C. Chemistry and Materials J. Space Sciences
D. Engineering K. General

E. Geosciences

F. Life Sciences

G. Mathematical and Computer Sciences

Indexes

Two indexes are available oM may use the find command under the tools menu while viewing the
PDF file for direct match searching on any text stringu ¥hay also select either of the two indexes
provided for searching ddASA Thesaurusubject terms and personal author names.

Subject Term Index
Personal Author Index

Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSehnical Report Server),

and availability and pricing information for cited documents.



Subject Categories of the Division A. Aeronautics

Selecta category to view the collection k#cords cited. If the link is broken, there are no records ta view

01

02

03

04

05

06

07

08

09

Aeronautics (General)

Aerodynamics

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal
flow in ducts andurbomachineryFor related information, see al84 Fluid Mechanics and Heat
Transfer.

Air Transportation and Safety

Includes passenger and cargo air transport operations; and aircraft accidents. For related informa-
tion, see alsd6 Space Transportaticend85 Urban Technology and Transportation.

Aircraft Communications and Navigation

Includesdigital and voice communication with aircraft; air navigation systems (satellite and ground
based)and air trafic control. For related information, see allsb Space Communicatioridpace
craft Communications, Command and Trackamgi32 Communications Radar.

Aircraft Design, T esting and Performance

Includes aircraft simulation technology. For related information, seel8I&pacecraft Design,
Testingand Performancand39 Structural Mechanicd=or land transportation vehicles, $&Ur-
ban Technology and Transportation

Aircraft Instrumentation

Includescockpit and cabin display devices; and flight instruments. For related information, see also
19 Spacecraft Instrumentati@nd35 Instrumentation and Photography.

Aircraft Propulsion and Power

Includesprime propulsion systems and systems components, e.g., gas ampines and compres
sors; and onboard auxiliary power plants for aircraft. For related information, s&® @gacecraft
Propulsion and PoweR8 Propellants and Fueleind44 Energy Production and Conversion

Aircraft Stability and Control

Includesaircraft handling qualities; piloting; flight controls; and autopilots. For related information,
see als®5 Aircraft Design, Testing and Performance

Research and Support Facilities (Air)

Includesairports, hangars and runways; aircraft repair and overhaul faciiiied;tunnels; shock
tubes; and aircraft engine test stands. For related information, sdd &smund Support Systems
and Facilities (Space).



Subject Categories of the Division B. Astronautics

Selecta category to view the collection i#cords cited. If the link is broken, there are no records ta view

12

13

14

15

16

17

18

19

20

Astronautics (General)
For extraterrestrial exploration, s@& Lunar and Planetary Exploration

Astrodynamics
Includes powered and free-flight trajectories; and orbital and launching dynamics.

Ground Support Systems and Facilities (Space)

Includeslaunch complexes, research and production facilities; ground support equipment,-€.g., mo
bile transporters; and simulatoFor related information, see also 09 Ressand Support FacHi

ties (Air).

Launch Vehicles and Space Vehicles

Includesboosters; operating problems of launch/space vehicle systems; and reusable vehicles. For
related information, see al20 Spacecraft Propulsion and Power

Space Transportation

Includes passenger and cargo space transportation, e.g., shuttle operations; and spéeehrescue
niques.For related information, see al88 Air Transportation and Safegnd18 Spacecraft Design,
Testing and Performancé&or space suits, séd Man/System Technology and Life Support

Space Communications, Spacecraft Communications, Command

and Tracking

Includestelemetry; space communication networks; astronavigatidrguidance; and radio black
out. For related information, see al@é Aircraft Communications and Navigatiand32 Commu
nications and Radar

Spacecraft Design, T esting and Performance

Includessatellites; space platforms; space stations; spacecraft systems and components such as ther
mal and environmental controls; and attitude controls. For life support systerbg, idas/System
Technologyand Life SupportFor related information, see al86 Aircraft Design, @sting and Per
formance 39 Structural Mechanics, and 16 Space Transportation

Spacecraft Instrumentation

Forrelated information, see al®6 Aircraft Instrumentatiorand35 Instrumentation and Photogra
phy.

Spacecraft Propulsion and Power

Includes main propulsion systems and components, e.g., rocket engines; and spacecraft auxiliary
powersources. For related information, see @8d\ircraft Propulsion and Powef8 Popellants
and Fuels44 Energy Production and Conversj@andl15 Launch Vehicles and Space Vehicles



Subject Categories of the Division C. Chemistry and
Materials

Select a category to view the collection of records cited. If the link is broken, there are no records to view.

23

24

25

26

27

28

29

Chemistry and Materials (General)

Composite Materials

Includes physical, chemical, and mechanical properties of laminates and other composite materials
For ceramic materials s@& Nonmetallic Materials

Inorganic and Physical Chemistry

Includes chemical analysis, e.g., chromatography; combustion theory; electrochemistry; and photo-
chemistry. For related information see alsoThermodynamics and Statistical Physics

Metallic Materials

Includes physical, chemical, and mechanical properties of metals, e.g., corrosion; and metallurgy.

Nonmetallic Materials

Includesphysical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers,
textiles, adhesives, and ceramic materials. For composite materiaks Seenposite Materials.

Propellants and Fuels

Includesrocket propellants, igniters and oxidizers; their storage and hanutbegdures; and aircraft
fuels.For related information see al8@ Aircraft Propulsion and Powe0 Spacecraft Bypulsion and
Power and44 Energy Production and Conversion

Materials Processing

Includesspace-based development of products and processes for commercial application. Fer biologi
cal materials se®5 Space Biology.



Subject Categories of the Division D. Engineering

Selecta category to view the collection dcords cited. If the link is broken, there are no records ta view

31

32

33

34

35

36

37

38

39

Engineering (General)

Includesvacuum technology; control engineering; display engineering; cryogenics; and fire-preven
tion.

Communications and Radar

Includesradar; land and global communications; communications theory; and optical communica
tions. For related information see a® Aircraft Communications and Navigatiand17 Space
CommunicationsSpacecraft Communications, Command araeKing For search and rescue see
03 Air Transportation and Safety, ah@ Space Transportation

Electronics and Electrical Engineering

Includestest equipment and maintainabiliggmponents, e.g., tunnel diodes and transistors; micro
miniaturization;and integrated circuitryror related information see al86 ComputeOperations
and Hardwareand76 Solid-State Physics

Fluid Mechanics and Heat T ransfer

Includesboundary layers; hydrodynamics; fluidics; mass traresfierablation cooling. For related
informationsee als®2 Aerodynamicand77 Thermodynamics and Statistical Physics.

Instrumentation and Photography

Includesremote sensors; measuring instruments and gauges; detectors; cameras and photographic
supplies;and holographyFor aerial photography sd8 Earth Resowes and Remote Sensif@r
related information see al€® Aircraft Instrumentatiomnd19 Spacecraft Instrumentation

Lasers and Masers

Includes parametric amplifiers. For related information see7éissolid-State Physics

Mechanical Engineering

Includes auxiliary systems (nonpower); machine elements and processes; and mechanical equip-
ment.

Quality Assurance and Reliability

Includes product sampling procedures and techniques; and quality control.

Structural Mechanics

Includesstructural element design and weight analysis; fatigue; and thermal stress. For applications
see05 Aircraft Design, Testing and Performarmed18 Spacecraft Design, Testing and Perfor-
mance



Subject Categories of the Division E. Geosciences

Selecta category to view the collection i#cords cited. If the link is broken, there are no records ta view

42

43

44

45

46

47

48

Geosciences (General)

Earth Resources and Remote Sensing

Includes remote sensing of earth resources by aircraft and spacecraft; photogrammetry; and aerial
photography. For instrumentation s¢feInstrumentation and Photography

Energy Production and Conversion

Includesspecific enagy conversion systems, e.g., fuel cells; global sources afgrggophysical
conversionand windpowerFor related information see al8@ Aircraft Propulsionand Power20
Spacecraft Propulsion and Powand28 Propellants and Fuels

Environment Pollution
Includes atmospheric, noise, thermal, and water pollution.
Geophysics

Includesaeronomy; upper and lower atmosph&ixalies; ionospheric and magnetospheric physics;
and geomagnetism. For space radiatiordSeSpace Radiation

Meteorology and Climatology
Includes weather forecasting and modification.

Oceanography

Includesbiological, dynamic, and physical oceanography;madne resources. For related infor
mationsee als@3 Earth Resources and Remote Sensing



Subject Categories of the Division F. Life Sciences

Selecta category to view the collection i#cords cited. If the link is broken, there are no records ta view

51

52

53

54

55

Life Sciences (General)

Aerospace Medicine

Includesphysiological factors; biological fefcts of radiation; and fefcts of weightlessness on man
and animals.

Behavioral Sciences

Includes psychological factors; individual and group behavior; crew training and evaluation; and
psychiatric research.

Man/System Technology and Life Support

Includeshuman engineering; biotechnology; and space suits and protective clothing. For related in
formationsee alsd.6 Space Transportation.

Space Biology

Includes exobiology; planetary biology; and extraterrestrial life.



Subject Categories of the Division G. Mathematical and
Computer Sciences

Selecta category to view the collection i#cords cited. If the link is broken, there are no records ta view

59

60

61

62

63

64

65

66

67

Mathematical and Computer Sciences (General)

Computer Operations and Hardware

Includes hardware for computer graphics, firmware, and data processing. For compor&dits see
Electronics and Electrical Engineering

Computer Programming and Software

Includes computer programs, routines, algorithms, and specific applications, e.g., CAD/CAM.
Computer Systems

Includes computer networks and special application computer systems.

Cybernetics

Includesfeedback and control thegm@nrtificial intelligence, robotics and expert systems. For related
informationsee als®4 Man/System Technology and Life Support.

Numerical Analysis

Includes iteration, difference equations, and numerical approximation.

Statistics and Probability

Includes data sampling and smoothing; Monte Carlo method; and stochastic processes.
Systems Analysis

Includes mathematical modeling; network analysis; and operations research.

Theoretical Mathematics

Includes topology and number theory.



Subject Categories of the Division H. Physics

Selecta category to view the collection i#cords cited. If the link is broken, there are no records ta view

70 Physics (General)

For precision time and timterval (PTTI) se&5 Instrumentation and Photographgr geophys
ics, astrophysics or solar physics déeGeophysics, 90 Astrophysios92 Solar Physics

71 Acoustics

Includes sound generation, transmission, and attenuation. For noise polluéi@nEsgronment
Pollution.

72  Atomic and Molecular Physics

Includes atomic structure, electron properties, and molecular spectra.

73  Nuclear and High-Energy Physics

Includeselementary and nuclear particles; and reactor th€oryspace radiation s88 Spacdradk
ation.

74  Optics
Includes light phenomena and optical devices. For lase@6skeasers and Masers

75 Plasma Physics

Includes magnetohydrodynamics and plasma fusion. For ionospheric plasmé<Cssephysics.
For space plasmas s88 Astrophysics

76  Solid-State Physics

IncludessuperconductivityFor related informatioeee als®3 Electonics and Electrical Engineer
ing and36 Lasers and Masers

77 Thermodynamics and Statistical Physics

Includesquantum mechanics; theoretical physics; and Bose and Fermi statistics. Forméated
mationsee als@5 Inorganic and Physical Chemistand34 Fluid Mechanics and Heat Transfer.



Subject Categories of the Division I. Social Sciences

Selecta category to view the collection i#cords cited. If the link is broken, there are no records ta view

80 Social Sciences (General)
Includes educational matters.

81 Administration and Management
Includes management planning and research.

82 Documentation and Information Science

Includesinformation management; information storage and retrieval technology; technical writing;
graphic arts; and micrography. For computer documentatiofls€@mputer Programming and
Software

83 Economics and Cost Analysis

Includes cost effectiveness studies.

84 Law, Political Science and Space Policy

IncludesNASA appropriation hearings; aviation law; space law and policy; international law; inter
national cooperation; and patent policy.

85 Urban Technology and Transportation

Includes applications of space technology to urban problems; technology transfer; technology as-
sessment; and surface and mass transportation. For related informati@nAse@ransportation
and Safety, 16 Space Transportatiand44 Energy Production and Conversion.



Subject Categories of the Division J. Space Sciences

Selecta category to view the collection i#cords cited. If the link is broken, there are no records ta view

88

89

90

91

92

93

Space Sciences (General)

Astronomy
Includes radio, gamma-ray, and infrared astronomy; and astrometry.
Astrophysics

Includes cosmology; celestial mechanics; space plasmas; and interstellar and interplanetary gases
and dust. For related information see alsd’lasma Physics

Lunar and Planetary Exploration

Includesplanetology; and manned and unmanned flights. For spacecraft design or space stations see
18 Spacecraft Design, Testing and Performance

Solar Physics

Includessolar activity solar flares, solar radiation and sunspots. For related information s&& also
Space Radiation.

Space Radiation

Includescosmic radiation; and inner and outer eartidiation belts. For biologicaffects of radi
ationsee52 Aerospace Medicin€or theory se&3 Nuclear and High-Energy Physics.



Subject Categories of the Division K. General

Selecta category to view the collection i#cords cited. If the link is broken, there are no records ta view

99 General

Includes aeronautical, astronautical, and space scietated histories, biographies, and pertinent
reports too broad for categorization; histories or broad overviews of NASA programs.



Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19990008744National Aerospace Lablokyo, Japan
Proceedings of the NAL Symposium on Agraft Computation Aerodynamics
Feb. 1998; 362p; In Japanese; In English; 15th; Aircraft Computation Aerodynamics, 12-13 Junok@®7Jdpan; Original
contains color illustrations
Report No.(s): PB99-108979; NAL-SP-37; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

PartialContents: CFD code developments and validations at OfdERelicopter applications; Inverse Design Method for
Wing of Supersonic fansport; Study onréinsonic Flutter Characteristics of an Arroving/Configuration; Aerodynamic Analy
sis of Helicopter Rotor by Coupling of CFD and Trim Calculation Advanced Technology Institute of Commuter-helicopter; A
NumericalSimulation of Flow around Rotor Blades using Overlapped Grid Advaresthdlogy Institute o€Eommutetheli-
copter;and Thin Body Teatment on Unstructured, Cartesian Grid.
NTIS
Aerodynamic Characteristics; Aerodynamic Configurations; Helicopters; Computational Fluid Dynamics; Design Analysis;
TransonicFlutter; ConfeencesjFlutter Analysis;Aircraft Structues;Numerical Flow Vsualization

19990008836National Aerospace Lablokyo, Japan
Estimation of Aerodynamic Derivatives of B-65 Queen Air by the Equation Eror Method
Masui,K., National Aerospace Lab., Japasykano, Y, National Aerospace Lab., Japan; A[997; 56pin Japanese; Portions
of this document are not fully legible
Report No.(s): PB99-108961; NAL-TR-1324; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Thelongitudinal aerodynamic derivatives of a B-65 were estimated directly from the time histories of several maneuvers by
two types of equation error method: the conventional least squares (LS) method and the total least squares (TLS) method. The
estimatedesults were compared with those of the frequeasgonse method. The LS and TLS methods can greatly reduce the
time for flight tests without a special device to generate a specific shape of input.
NTIS
Aerdynamicsgrrors; Flight Tests;Error Analysis

19990008837National Aerospace Lablokyo, Japan
Aerodynamic Characteristics of Hypersonic Flight Experiment (HYFLEX) \Vehicle
Dec. 1997; 108p; In Japanese; Portions of this document are not fully legible
Report No.(s): PB99-108953; NAL-TR-1334; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

The Hypersonic Flight ExperimerfHYFLEX) vehicle successfully performed a hypersonic lifting flight. The vehicle was
developedo establish the basiechnologies necessary for an unmanned shuttle vehicle. In this report, the primary aerodynamic
characteristicslerived from analysis of tHéght data are presented. They are aerodynamic forcéaerts, longitudinal trim
characteristicsstability and control derivatives, elevon hunge momenfficterit, and surface pressutlestribution. The flight
resultsare compared with the preflight predictions based on wind tunnel tests and CFD calculations. The purpose of the compari
sonis to evaluate the validity of the prediction methods including the developmaatarfynamic uncertainties in the vehicle



designprocess. The flight results agreed well with the predictions. This shows that the predettiaols are generally valid for
thedesign of a lifting reentry vehicle with a high angle of attack. On the other handdgterences between the flight results
andthe predictions were found in axial force dmént, elevon trimdeflection, and RCS gas-jet interaction. The causes of these
arealso discussed in this report.

NTIS

Hypersonic Vehicles; Hypersonic Flight; Aerodynamic Configurations; Computational Fluid Dynamics; Wind Tunnel Tests;
Aerodynamidalance

19990008871NASA Langley Research Centétampton,YA USA
Aeronautical Engineering: A Continuing Bibliography with Indexes, Supplement 390
Dec. 25, 1998; 54p; In English
Report No.(s): NASA/SP-1998-7037/SUPPL390; NAS 1.21:7037/SUPPL390; No Copyright; Avail: CASI; A04, Hardcopy;
A01, Microfiche
This report lists reports, articles and other documents recently announced in the NASA STl Database.
Author
Aeronautical EngineeringBibliographies

02
AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.
For related information see also 34 Fluid Mechanics and Heat Transfer.

19990008829NASA Langley Research Centétampton, YA USA
X-33 Metallic TPS Tests in NASA-LaRC High Temperature Tunnel
Bouslog,Stanley A., Goodrich (B..JFAerospace, USA; Moore, Brad, Goodrich (B.&erospace, USA; Scanlon, Ron J., Goo
drich (B. F) Aerospace, USA; Sawyetames \&yne, NASA Langley Research CentdBA; 1998; 7p; In English; 37th; Aero
spaceSciences, 1-14 Jan. 1999, Reno, NUSA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCC8th; No Copyright; Aail: CASI; A02, Hardcopy; A01, Microfiche

ConclusionsThe first series of metallic TPS tests in the NASA-LaRC Mach 7 Feghperature @innel has been completed.
Additional testing is 'in progresand shall provide data forfedesign configurations for the metallic TPS. The available data are
beinganalyzed and being used to correlate analytical models to be used for X-38dBgt analysis. The final paper shan pres
entadditional data from these tests and comparisons between the data and analytical predictions.
Author
Wind Tunnel Bsts;Design AnalysisX-33 Reusable Launclekicle

19990008832NASA Lewis Research Cenjetleveland, OH USA
Tone Noise and Nearfield Pessue Produced by Jet-Cavity Interaction
RamanGanesh, DYNACS Engineering Co., Inc., USA; Envia, Edmane, NASA Lewis Research O&#teBencic, Tmothy
J.,NASA Lewis Research CentddSA; Nov 1998; 32p; In English; 37tijerospace Sciences Meeting and Exhildit1# Jan.
1999,Reno, NV USA,; Sponsored by American Inst. of Aeronautics and Astronautics, USA; Original containfiustiations
Contract(s)/Grant(sNAS3-27186; ROP 522-31-23
ReportNo.(s): NASA/TM-1998-208836; NAS 1.16:20883dAA Paper 99-0604; E-1381; No Copyright; #ail: CASI; A03,
Hardcopy;A01, Microfiche

Cavity flow resonance can cause numerous problems in aerospace applications. While our long-term goal is to understand
cavity flows well enough to devise fekctive cavity resonance suppression techniques, this paper describes a fundamental study
of resonantones produced by jet-cavity interaction at subsonic and supersonic speeds. Our specific jet-cavity configuration can
alsobe used as a test bed for evaluating active and passive flow resonance control cameegignificant findings emee from
this study. 1) Originally, we expected that tones produced by jet-cavity interaction would resemble cavity tones or jet tones or
would involve some simple combinations of each. The experimental data do not support these expectations: instead, the jet cavity
interactionproduce a unique set of tonese Wopose simple yet and physically insightful correlations for these tones. Although
the pressure patterns on the cavity floor display very complex variations with the Mach number for a length/depth At&cavity
tones correspond to the acoustic modes of the cavity-independent of flow. For a length/ depth = 3 cavity, however, a surprise
emergesthe pressure patterns on the cavity floor are not so complex but the tonesgigpiicdntly on the flowAdditionally,



we examine the role of external feedback unique to jet-cavity interaction. 2) Previous research led us to expect that traditional
classificationgopen, transitional, or closed) for cavities in an infinite flight stream woallithsensitive to small changes in Mach
numberand would depend primarily on cavity length/depth ratios. Use of the novel high resolution photoluminescent pressure
sensitivepaint shows that the classifications are actually quite sensitiveNtagt number for a length/depth = 8 caviowever

these classifications provide no guidance whatsoever for tone amplitude or frequency. Detailed experimentahdafateind
presentedhere will assist researchers who are performing numerical simulations of jet-cavity flows as a first stefdvisiag
resonancesuppression methods.

Author

Acoustic Poperties;Aerospace EngineeringCavities;Cavity Flow;Cavity ResonatorsContol Theory;Photoluminescence;
Subsonic Spee&upersonic Speed

19990009046NASA Langley Research Centétampton, YA USA
Overview of Sensitivity Analysis and Shape Optimization for Complex Aexdynamic Configurations
Newman, Perry A., NASA Langley Research Center, USA; Newman, James C., lll, Mississippi State Univ., USA; Barnwell,
Richardw., Virginia Consortium for Engineering and Science, USayldr, Arthur C., Ill, Old Dominion Uniy USA; Hou, Gene
J.-W.,0ld Dominion Univ, USA; Jun. 1998; 24p; In English
Contract(s)/Grant(s): NAG1-1265; NGT5-1247; No Copyrighail CASI; A03, Hardcopy; A01, Microfiche

This paper presents a brief overview of some of the more recent advances in steady aerodynamic shape-design sensitivity
analysisand optimization, based on advanced computational fluid dynamics. The focus here is on those methods paeticularly
suitedto the study of geometrically complex configurations and their potentially complex associated flow physics. When nonlin
earstate equations are considered in the optimization procdsyltés are foundn the application of sensitivity analysis. Some
techniques for circumventing sudfificulties are currently being explored and are included here. Attention is directed to methods
thatutilize automatic dferentiation to obtain aerodynamic sensitivity derivatives for both congolefigurations and complex
flow physics. Various examples of shape-design sensitivity analysis for unstructured-grid computational fluid dynamics algo-
rithms are demonstrated for different formulations of the sensitivity equations. Finally, the use of advanced, unstructured-grid
computationafluid dynamics in multidisciplinary analyses and multidisciplinsensitivity analyses within future optimization
processess recommended and encouraged.
Author
Aerodynamic Configurations; Computational Fluid Dynamics; Design Analysis; Fluid Dynamics; Unstructured Grids
(Mathematics)

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents. For related information see also 16 Space Transporta-
tion and 85 Urban Technology and Transportation.

19990008639Federal Aviation Administratigrifechnical CenterAtlantic City, NJ USA
Cargo Compartment Fire Protection in Large Commerial Transport Air craft
Blake, David, Federal vAation Administration, USA; MarkeiTimothy, Federal Aiation Administration, USA; Hill, Richard,
Federal Aviation Administration, USA; Reinhardt, John, Federal Aviation Administration, USA; Sarkos, Constantine, Federal
Aviation Administration, USA; Jul. 1998; 25p; In English
Report No.(s): AD-A355109; DOTAA/AR-TN98/32; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Thisreport describes recent research by the Federatidn Administration(FAA) related to cago compartment fire protec
tion in large transport aircraft. A gaseous hydrofluorocarlbtfiC-125, was compared to Halon 1301 in terms of fire suppression
effectiveness and agent decomposition levels in the cargo compartment and passenger cabin during full-scale tests involving &
bulk-loadedcago fire. Also, a zoned water mist system was desigmedevaluated against a bulk-loadedjodire. An exploding
aerosolcan simulator is being developed to providegeatable fire threat for evaluation of new halon replacement agents. The
potentialseverity of an explodingerosol can inside a ¢ar compartment and thefetiveness of Halon 1301 inserting was dem
onstrated. &sts were also conducted to determine tfect¥eness of Halon 1301 against ageefire involving oxygen canisters.
Finally, HFC-125 was evaluated for uas a simulant for Halon 1301 during@atrcompartment approval testing to demonstrate
compliancewith applicable RA regulations.
DTIC
Researh; Cargo; Commecial Aircraft; Fire Prevention;Safety;Transport Aicraft; Threat Evaluation



19990008869Air Force Inst. of €ch, School of Logistics and Acquisition Managemeftight-Patterson AFB, OH USA
The Newest Seamless Airlifter: The C-130J-30
Haven, Douglas L.; Jun. 1998; 53p; In English
Report No.(s): AD-A355606; AFIT/GMO/LAL/98J-8; No Copyrightydil: CASI; A04, Hardcopy; A01, Microfiche

Theend of the Cold \& has had a dramaticfe€t on Americas national security strategis the peace dividend continues
to yield defense cuts and force reductittm®ughout the world, we have moved from a forward presence force to a force projection
force. Airlift is vital as a first response to any action that requires an American presence. Whiettwves airlifting supplies
and personnel into Bosnia in support of IFOR or enforcing sanctions on Irag, adherence soGavOCompetency of Global
Reach will continue to place demands on our airlift resources. This demand must be met with a well thought-out employment
strategyfor all of AMC's airlift assets. The harsh reality is that in the future our airlift assets will experience shortfalls in capability
creatingchallengegor any transportation system we build. These challenges will force us to develop innovative ways to employ
theseassets if we hope to meet the demands of projecting those forces anywhere in the world. One airlift asset that will expand
our employment options is the next generation Hercules, the C-130J-30. The J-30 is destined to become a part of the airlift picture
in thenear future and evaluations are under way on how to best utilize it. Should the USAF employ it purely in its traditional intra
theaterole, or expand it into the intertheater role? This paper lable diference between these roles, examines the traditional
role of the C-130, and how this has shaped the way we do business today
DTIC
C-130 Aicraft; Rescue Operationgir Transportation

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based); and air traffic control. For
related information see also 17 Space Communications, Spacecraft Communications, Command and Tracking and 32 Communica-
tions and Radar.

19990008576NASA Pasadena @fe, CA USA
Robust Real-Time Wide-Area Differential GPS Navigation
Yunck, Thomas P., Inventor, Jet Propulsion Lab., California Inst. of Tech., USA; Bertiger, William I., Inventor, Jet Propulsion
Lab.,California Inst. of €ch., USA; Lichten, Stephen M., Inventdet Propulsion Lab., California Inst. céch., USA; Mannuc
ci, Anthony J., Inventgrdet Propulsion Lab., California Inst. aéch., USA; Muellerschoen, Ronald J., InvendetPropulsion
Lab., California Inst. of €ch., USA; Wi, Sien-Chong, Inventpdet Propulsion Lab., California Inst. adch., USA; Oct. 27, 1998;
9p; In English
Patentinfo.: Filed 29 Mar 1996; NASA-Case-NPO-19625-1-CU; US-Patent-5,828,336; US-Patent-Appl-SN-628566; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

The present invention provides a method ardevice for providing superior t8fential GPS positioning data. The system
includesa group of GPS receiving ground stations covering a wide area of thesEarflaceUnlike other diferential GPS sys
temswherein the known position of each ground station is used to geometrically compute an ephemeris for each GPS satellite.
the presensystem utilizes real-time computation of satellite orbits based on GPS data received from fixed ground stations through
a Kalman-type filter/smoother whose output adjusts a real-time orbital model. ne orbital model produces and outputs orbital
correctionsallowing satellite ephemerides to be known with considerable greater accuracy than from die GPS system broadcasts.
The modeled orbits are propagated ahead in time afetelifced withactual pseudorange data to compute clofdets at rapid
intervalsto compensate for SA clock dithd@he orbital and dock calculations are based on dual frequency GPS data which allow
computatiorof estimated signal delay at each ionospheric point. These delay data are used in reaetiisteuct and update
anionospheric shell map of total electron content which is output as part of the orbital correction data. thereby allowing single
frequency users to estimate ionospheric delay with an accuracy approaching that of dual frequency users.
Official Gazette of the U.S. Patent anchdemark Cffce
Global Positioning Systenikalman Filters; Satellite OrbitsReal Tme OperationNavigation Satellites



19990009091National Aerospace Lablokyo, Japan
Development of a Laser Tacker and Its Evaluation by Flight Testing
Ono,T., National Aerospace Lab., Japan; Okada, N., National Aerospace Lab., Japan; Inalyakipffal Aerospace Lab.,-Ja
pan;Inokuchi, H., National Aerospace Lab., Japan; Harigae, M., National Aerospace Lab., Japan; Jul. 1998; 38p; In Japanese;
Portionsof this document are not fully legible
Report No.(s): PB99-108870; NAL-TR-1331; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Researclis being conducted on flight tests for approach and landing navigation using the NAL Do-228 research airplane and
theunmanned vehicle ALFLEX under a joint research project with NAL and NASDA. On these flights, an evaluation of the flight
pathand navigation sensors was required. The laser tracker was develothesl forpose. This paper outlines the development
of the laser tracker and its evaluation based on flight test resulthdaccuracy evaluation, laser tracker and its evaluation based
onflight test results. Fathe accuracy evaluation, laser tracker data were compared with kinematic GPS data using on onboard
GPS receiver and a ground station GPS recelver laser tracker was found to have the required accuracy
NTIS
Lasers;Flight Tests;Navigation; Automatic Landing Contt; Global Positioning Systeniracking (Position)

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology. For related information see also 18 Spacecraft Design, Testing and Performance and 39
Structural Mechanics. For land transportation vehicles see 85 Urban Technology and Transportation.

19990008563Advisory Group for Aerospace Research and Developriéight \ehicle Integration PaneNeuilly-SurSeine,
France
Enhancementof Air craft Gr ound Handling Simulation Capability L'’Amelioration des Moyens de Simulation des Maneeu
vresau Sol des Aeronefs
BarnesA. G., Advisory Group for Aerospace Research and Development, Fraagey; ¥ J., NASA Langley Research Center
USA; Aug. 1998; 88p; In English
ReportNo.(s): AGARD-AG-333; AGARDograph-333; ISBN 92-836-1066-0; Copyrightwad; Avail: CASI; A05, Hardcopy;
A01, Microfiche

Thisreport is a guide to methods of representing in a flight simuka@stability and control of an aircraft on the ground.
It updates an earlier publication, AGARDograph 285, in the light of simuleg@mology improvements over a ten year period.
Emphasigs placed on the modeling of thiehicle dynamics, and on the modeling of the tire forces generated by the runway sur
face. Areas are identified where somgrent simulators are deficient. Thefefent needs of pilot-in-the-loop and non-real-time
simulationsare discussed, and topics for further research are identified.
Author
Flight Simulators;Ground Handling;Computerized Simulatiodlathematical ModelsPilot Support System§&light Simulation

19990008588NASA Ames Research Centdoffett Field, CA USA
Tip Fence for Reduction of Lift-Generated Airframe Noise
RossJames C., InventoNASA Ames Research Centé&fSA; Storms, Bruce L., InventdlASA AmesResearch CentedSA;
Apr. 14, 1998; 10p; In English
Patentinfo.: Filed 8 Jun. 1995; NASA-Case-ARC-14009-1-LE; US-Patent-5,738,298; US-Patent-Appl-SN-482459; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

Thepresent invention is directed towadinique lift-generated noise reduction apparatus. This apparatus includes a plurality
of tip fences that are secured to the trailing and leading assemblies of the high-lift system, as close as possible to the discontinuities
where the vortices are most likely to form. In one embodiment, these tip fences are secured to some or all of the outboard and
inboardtips of the wing slats and flaps. The tip fence includes a generally flat, or an aerodynamically shaped plate or device that
couldbe formed of almost any rigid material, such as metal, wood, plastic, fiber glass, aluminum, etc. In a preferred embodiment,
the tip fences extend below and perpendicularly to flaps and the slats to which they are attached, such that these tip fences ar
alignedwith the nominal free stream velocity of the aircraft. In addition to reducing airframe noise, the tifefefsc® decrease
drag and to increase lift, thus improving the overall aerodynamic performance of the aircraft. Another advantage presented by
thetip fence lies in the simplicity of its design, its elegance, and its ready ability to fit on the wing components, such as the flaps



andthe slats. Furthermore,dbes not require non-standard materials or fabrication techniques, and it can beeasitjilgnd
inexpensivelyretrofited on most of the existing aircraft, with minimal design changes.

Official Gazette of the U.S. Patent anchdemark Cfice

Aircraft Structues; Aerodynamic NoiseAedynamic ConfigurationsAircraft Noise;Noise ReductiorAircraft Design

19990008654NASA Lewis Research Centetleveland,OH USA
Design, Installation, and Evaluation of an Altitude st Facility Modification
Abdelwahab, Mahmood, NASA Lewis Research Cetd&A; Moore, Allan S., NASA Lewis Research Cent¢BA; Soeder
Ronald H., NASA Lewis Research Center, USA; Sorge, Richard N., NASA Lewis Research Center, USA; DelRoso, Richard,
NASA Lewis Research CentdySA; Dicki, Dennis J., DYNACS Engineering Co., Inc., USA; Nb®98; 46p; In English; Origi
nal contains color illustrations
Contract(s)/Grant(s): NAS3-27186TRP 523-91-13
ReportNo.(s): NASA /TM-1997-206323; E1D16; NAS 1.15:206323; NGopyright; Asail: CASI; A03, Hardcopy; A01, Micro
fiche
This report describes the design, installation, and evaluation of the turbine engine altitude test facility modifications. This
facility is located in test cell 4 (PSL4) at the Lewis Research Center Propulsion Systems Laboratory (PSL). The modifications
weremade to enhance the test cell capability for engine inlet air sapptitions from a prior maximum of 55 psia and 600 F
to a new rating of 165 psia and 1200 F. The maximum conditions redaliad the interim evaluation were 129 psia and 844
F at an airflow of 159 Ib/sec. Also, the modified facility airflow quality as defined by the flow characteristics at a typical gas turbine
engineinlet were investigated and were adequate.
Author
Engine Ests;Altitude Bsts;Engine InletsAir Flow; Test Facilities;Test Ranges

19990008707Boeing Co. Rotorcraft Div, Philadelphia, R USA
Advanced Maintenance Aid ConceptsFinal Report May 1997 - Nov1998
Cushman, Robert; Sawaya, John; Beggs, Robert; Oct. 15, 1998; 40p; In English
Contract(s)/Grant(s): DAAJ09-95-G-0018
Report No.(s): AD-A355036; USAAMCOM-TR-98-D-25; No Copyrighyyall: CASI; A03, Hardcopy; A01, Microfiche
The Advanced Maintenance Aid Concepts (AMAC) Final Report summarizesfretefanalyze, design and prototype a
next-generatioportable maintenance aid for the CH-47 Chinook helicoptee AMAC Demonstrator supports both the tradi
tional phase maintenance system used today as well as multiple, flexible mainteraaacgement schemes responsive to epera
tion within a digital aviation logistics (DAL) environment.
DTIC
Prototypes; CH-47 HelicopteDigital Systems

199900087 13Federal Aviation AdministratiqrOffice of Aviation ResearghWashington, DC USA
Effects of Concentrated Hydiochloric Acid Spills on Aircraft Aluminum Skin
Speitel, Louise C.; Jul. 1998; 13p; In English
Report No.(s): AD-A355072; DOTAA/AR-TN-97/108; No Copyright; &ail: CASI; A03, Hardcopy; A01, Microfiche

This document describes the tests conducted to evaluatdiebtseff a spill of a strong corrosive acid such as hydrochloric
acid (HCI) on aircraft interior skin and to determine the time required for a spill of Departmeransipbrtation (DOT) allowable
volumesand concentrations to cause catastrophic failest data indicate that the epoxy coated interior aluminum skin is resist
antto acid attack. The acid reacted vigorously with scratched skin surfaces, creating a wide hole in the skin along the scratch line.
Testdata also indicate that a spill of concentrated HCI can eat completely througtethand ribs and may result in a significant
lossof structural rib strength.
DTIC
Aircraft CompartmentsAluminum;Coatings;Corrosion; Epoxy Resins

19990008736Department of lansportationJohn A. VIpe National Tansportation Systems Cent€ambridge, MA USA
Developmentof Noise Dose/isitor Response Relationships for the National Parks Overflight Rule: Bryce Canyon Natien
al Park Study Final Report May 1997 - Jul. 1998

Fleming, Gregg G.; Roof, Christopher J.; Rapoza, Amanda S.; Read, Daviélisteyoel C.; Jul. 1998; 258p; In English
Contract(s)/Grant(s):A865/AB012



Report No.(s): AD-A355018; DOT-VNTSC-FAA-98-6; FAA-AEE-98-01; No Copyright; Avail: CASI; A12, Hardcopy; A03,
Microfiche

The Federal Riation Administrations Office of Environment and Energy, with the assistance of the Acoustics Facility at
the USA Department ofransportatiors John A. ¥lpe National Tansportation Systems Center is conducting research in support
of the National Parks Overflight Rule (National Rule). The foundaifdhe research program for the National Rule is the perfor
mance of noise dose/visitor response (dose-response) studies in several National Parks. This document summarizes the resul
of a dose-response studgnducted along two separate segments of a frontcoshtigt-hike trail at Bryce Canyon National Park
duringthe period August 19 through 27, 1997.
DTIC
Noise Pollution;AcousticsDosage;Aircraft Noise

19990008842Naval Postgraduate SchpMonterey CA USA
An Evaluation of Markov Chain Modeling for F/A-18 Air craft Readiness
Ackart, Leigh P, Sep. 1998; 57p; In English
Report No.(s): AD-A355761; No CopyrightyAil: CASI; A04, Hardcopy; AO1, Microfiche

During its 1998 deployment the USS INDEPENDENCE (62} and Carrier Air Whg Five operated under the control of
CommanderTask Force 50 (CTF-50)oTbalance resources and readiness, CTF-50 asked the following question: "How many
dayscan the USS INDEPENDENCE go without fahip” logistics support before the number of Mission Capable aircraft can
be expected to fall below Chief of Naval Operations readiness goals?thHsis develops a Markov chain model to answer this
question. Explanatory variables for this model include sorties flown, cannibalization rate and frequency of "off ship” logistics
support.Using data from INDEPENDENCE, this thesis analyzes aviation readiness by estitmatmgnber of F/A-I8 aircraft
capableof performing at least one of its intended missions. Both non-linear Markov nzodkl&eneralized Linear Models are
employedto estimate the fect ofthe operating environment on the number of mission capable aircraft available. The analysis
demonstratebow the Markov approaataeptures the cyclic nature of aircraft operations and maintenance. Specific#iiiown
thatINDEPENDENCE can expect tiperate five to eight days without fa&hip” logistics support before F/A-I18 MC rates fall
belowCNO readiness goals. Recommendations for further studies are included.
DTIC
Aircraft Carriers; Markov PocessesE-18 Aircraft; Markov ChainsFlight Operations

19990008962Virginia Univ, Dept. of Civil EngineeringCharlottesville, YA USA
Void Nucleation and Growth in Nonlinear Solids Final Report 9 Jan. 1994 - 30 Aug. 1998
Horgan, Cornelius O.; Aug. 30, 1998; 15p; In English
Contract(s)/Grant(s): F49620-94-1-0349; AF Proj. 2304
ReportNo.(s): AD-A355829; U¥/525800/CE99/102; AFRL-SR-BL-TR-98-0696; No Copyrightal: CASI; A03,Hardce
py; A01, Microfiche
Thin-walledstructures of interest to the U. S. Air Force, such as aircraft fuselages, rocket casings, helicopter blades, and con
tainmentvessels, are often constructed of layers of anisotropic, filament ordiibéorced materialg/hich must be designed to
remain elastic. Our research has been concerned with load diffusion in such structures. An understanding of the fundamental
mechanismef load difusion in composite subcomponents is essentidéireloping primary composite structures. Analytical
modelsof load difusion behavior are extremely valuable in building an intuitive barsgeveloping refined modeling strategies
and assessing results from finite element analyses. The decay behavior of stresses and other fielpouadases significant
aid towards this process. Our results are also useful for structural tailoring.
DTIC
CompositeStructues; Diffusion; Fiber Compositeskinite Element Methoddelicopters;Loads (Foces);Mathematical Mod
els; Thin Walls

19990009070Defence Science anadhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Analysis of the Interaction Effect for Bonded Repairs
Callinan, R. J.; Rose, L. R.; Sanderson, S.; Aug. 1998; 26p; In English
ReportNo.(s): AD-A355822; DSD-TR-0715; DODA-AR-010-621; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche
With the increasing use of bonded repairs to restore the structural integrity of ageing aircraft the question arises as to the inter
actioneffects when repairs are located close togetbsing the Finite Element E.) method a study h&gen carried out for the
interactionbetween two idealised circular repairs. The interaction involves the increase of the sheet stress just outside the patch.



It has been found that the tandem orientatidth respect to the applied load, is the most severe configuration. In this case, for
mostpractical repairs, the interaction may result in increases of the sheet stress by 40% for very close separation distances. It ha:
alsobeen found that certain combinations of bi-axial load can also significantly influence the interdetion ef

DTIC

Axial Loads;Finite Element MethodStructural Failue

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft. For related information see also 20 Spacecraft Propulsion and Power, 28 Propellants and Fuels, and 44
Energy Production and Conversion.

19990008859NASA Lewis Research Cenjetleveland, OH USA
Model-Based Fault Diagnosis for Tirboshaft Engines
Green, Michael D., Florida Atlantic Univ., USA; Duyar, Ahmet, Florida Atlantic Univ., USA; Litt, Jonathan S., NASA Lewis
ResearctCentey USA; Nov 1998; 10p; IrEnglish; Fault Detection, Supervision and Safety farhhical Processes - SAFEPRO
CESS'97, 26-28 Aug. 1997, Kingston Upon Hull, UK; Sponsored by Internatibadération of Automatic Control, Germany
Contract(s)/Grant(sRTOP 505-62-50; DA Proj. 111-802-AH-45
ReportNo.(s): NASA/TM-1998-208825; NAS 1.15:208825; ARL-TR-1447;1233; No Copyright; #ail: CASI; A02, Hard
copy; A01, Microfiche

Testsare described which, when used to augment the existing periodic maintenance and pre-flight checks of T700 engines,
cangreatly improve the chances of uncovering a problem compared to the current practice. These test signals can be used to expos
anddifferentiate between faults in various components by comparing the responses of particular engine variables to the expected.
Theresponses cape processed on-line in a variety of ways which have been shown to reveal and identify faults. The combination
of specific test signals and on-line processing methods provides an ad hoc approach to the isolation of faults which might not other
wisebe detected during pre-flight checkout.
Author
Turbine EnginesJurboshaftsError Analysis;Systematic Eors

19990008889NASA Ames Research Centdoffett Field, CA USA
Neural Net-Based Redesign ofransonic Turbines for Impr oved Unsteady Aeodynamic Performance
MadavanNateri K., NASA Ames Research CentdSA; Rai, Man Mohan, NASA Ames Research Cent&A; Huber Frank
W., Riverbed Design Services, USA; Nov. 1998; 20p; In English; 35th; Propulsion, 20-24 Jun. 1999, Los Angeles, CA, USA,
Sponsoredby American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 519-40-12
ReportNo.(s): NASA/TM-1998-208754A-9900398; NAS 1.15:208754; No Copyrightyal: CASI; A03, Hardcopy; A01, Mi
crofiche

A recentlydeveloped neural net-based aerodynamic design procedure is used in the redesign of a transonic turbine stage to
improveits unsteady aerodynamic performance. The redesign procedure used incorporates the advantages of bothetraditional
sponsesurface methodology (RSM) and neural networks by employing a strategy called pakmsetepartitioning of thee
signspace. Starting from the reference design, a sequence of response surfaces based on both neural networks and polynomi
fits are constructed to traverse the design space in search of an optimal solution that exhibits improved unsteady performance
The procedure combines the power of neural networks and the economy of low-order polynomials (in terms of number of simula
tionsrequired and network training requirements). A time-accurate, two-dimensional,-Stkes solver is used to evaluate
thevarious intermediate designs and provide inputs to the optimization procedure. The optimization procedure yields a modified
designthatimproves the aerodynamic performance through small changes to the reference design.géwrezingputed results
demonstrate the capabilities of the neural net-based design procedure, and also show the tremendous advantages that can be gain
by including high-fidelity unsteady simulations that capture the relevant flow physics in the design optimization process.
Author
Supersonic Urbines;NavierStokes EquatiorfFluid Dynamics;Design AnalysisAerndynamic Characteristics



19990008911Rolls-Royce Ltd., ColnéFan Systemd.ancashire, UK
Establishing Best Practice in the Design and Manufacter of Hollow Titanium Fan Blades
Fitzpatrick,G. A., Rolls-Royce Ltd., Colne, UK; Lloyd, A. D., Rolls-Royce Ltd., UK; Nb998; 4p; In English; Also announced
as19990008907; Copyright &lived; Avail: CASI; A01, Hardcopy; A02, Microfiche

Rolls-Roycehas designed and developed highRcafnt lightweight titanium fans for civil engine applications in the thrust
range22000 Ibs to over 100000 Ibs. These wide chord fan designs are hollow and snubberless, and their fabrication has required
the developmenof joining and forming technologies as well as a thorough understanding of material befidadirst genera
tion wide chord fan design is a honeycomb-cored fabrication. It entered service via tHe 53BEYU aeroengine in 1984. This
technologyhas subsequently been applied to the 14E V2500 engindhamB21-524G/H powerplants.ethnological research
continuednto the 199@ to develop an alternative lighter fan concept faydathrust engines. This resulted in the second genera
tion wide chord fan design which exploits solid-statéudibn bonding for joining the fabrication and superplastic fornfiing
thedevelopment of the internabre. As well as reducing component weight, there was also a need to economise product cost and
to shorten the design-make process. Rolls-Royce, therefore, launched its Fan Key System to electronically integrate engineering
andmanufacturing activities whilst, at the same time, incorporating process modelling for the optimisation of the key manufactur
ing technologies. These latest advances have been applied tetihg0d0 engine which entered service in 1995 and, subsequently
to the Trent 800 powerplant. Their flexibility is now allowing the development of the swept fan concept for higher thrust versions
of the Trent 800 engine, and the application of these technologies to appropriate military projects.
Author
Proces<Contmwol (Industry); Computer Aided Manufacturingran Bladesjabrication; Titanium; Superplastic FormingMetal
Bonding

1999000896 1INASA Lewis Research Cenjetleveland, OH USA
A Simplified Model for the Investigation of Acoustically Driven Combustion Instabilities
PaxsonDaniel E., NASA Lewis Research CentdSA; Quinn, D. Dane, Akron UnivUSA; Nov 1998; 14p; In English; 34th;
JointPropulsion, 12-15 Jul. 1998, Cleveland, OH, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 523-26-13
ReportNo.(s): NASA/TM-1998-208488; NAS 1.15:208499AA Paper 98-3764; E-1267; No Copyright; #ail: CASI; A03,
Hardcopy;A01, Microfiche

A simplified one-dimensional model of reactive flow is presented which captures features of aeropropulsion systems, includ
ing acoustically driven combustion instabilities. Although the resulting partfereiftial equations are one dimensional, they
gualitativelydescribe observed phenomena, including, resonant frequencies and the admission of both steady and unsteady behav
ior. A number ofsimulations are shown which exhibit both steady and unsteady betiagioding flame migration and thermo
acoustidnstabilities. Finallywe present examples of unsteady flow resulting from fuel modulation.
Author
Acoustic InstabilityCombustionSimulation;Unsteady Flow

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots. For related information see also 05 Aircraft Design, Testing
and Performance.

19990008637Naval Air Systems Comman8tructures Diy Patuxent , MD USA
A Laboratory Development and Networking Concept for Naval Aiation
Schibler,Wwilliam H., NavalAir Systems Command, USA; Katz, Rodney S., Pacific-Sierra Research Corp., USA; Seals, Kathy
Naval Air Systems Command, USA; Jan. 1998; 22p; In English
Report No.(s): AD-A355242; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This paper presents a concept for laboratory utilization and networking in support of avionics systems development and in
tegrationfor Naval Aviation. The Naval development centers for air systems have a number of separate laboratory facilities that
deal with the many facets of avionics systemNavy airborne platforms. The laboratories associated in developing and imple
mentingthis concept are those located atMaval Air Warfare Centers (NWCs) at Patuxent River MD, China Lake CA and
PointMugu CA. The purpose of exploring and then implementing this concept is to ensure that the Navy makes maximum use
of the laboratory resources available, and through networking, provides a capability for multiple center participation in shared
programdevelopments. Thefeft underway is embodied in two elements: ModulgioAics Integration Laboratory (MAIL) and



ModularAvionics Integration Network (MAIN). The MAIL element is concerned with the identification and networking together
laboratoryresources within the confines of a single development cérterMAIN concept is a networking approach for linking
thethree centers so that intercenter participation can be achieved for broadystepes development and integration programs.
Takentogetherthe MAIN and MAIL represent a forward step towards implementing a consistent systems engineering based pro
cessfor avionics systems evaluation, development and integration for the Navy

DTIC

Avionics; Computer NetworkfReseach Facilities; Armed Foces

19990009089National Aerospace Lablokyo, Japan
Model Following Control Scheme Incorporating Integral Compensator for Multiple Hydraulic Flight Control Systems
Ogawa, T, National Aerospace Lab., Japan; Oct. 1997; 24p; In Japanese; Portions of this document are not fully legible
Report No.(s): PB99-108821; NAL-TR-1336; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Mechanicaksumming of the output of redundant flight control systems into a single axis showetbatput forces do not
alwaysact synchronousjypecause there are thefeiences of output in respective systazagsed by system parameter variations
anddisturbances. Aa result, operation of the systems is never smooth and the servomechanism is subjected to excessive loads.
To prevent these problems, we apply a model follovagoitrol incorporating an integral compensator to the redundant systems.
In this control system, steady state errors doe not arise if the system parameters vary from their nominal values and constant distur
bancesExperimental results were demonstrated by operating three-channel electro-hydraulic servosystems.
NTIS
Compensatorsdydraulic Contol; Flight Contiol; Hydraulic Equipment

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways; aircraft repair and overhaul facilities; wind tunnels; shock tubes, and aircraft engine test
stands. For related information see also 14 Ground Support Systems and Facilities (Space).

19990008840National Aerospace Lablokyo, Japan
Sting Supporting System with Contollable Roll Mode
Kanda,A., National Aerospace Lab., Japan; UedaN&tional Aerospace Lab., Japan; Sep. 1997; 30p; In Japanese; Portions of
this document are not fully legible
Report No.(s): PB99-108904; NAL-TR-1335; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

To address the wing flutter problem, it is important to take into consideration the anti-symmetric modesesmedimes
becomedhe most critical mode. For wind tunnel experimentsatitbors made a peculiar supporting system that allows motion
of the model about its roll axis. This system also has a function that can constrain rolling motion to stop anti-symmetric mode
flutter. Flutter experiments were conducted in TWTafisonic Vihd Tunnel) at NAL. It was confirmed that anti-symmetric mode
flutter occurred at the flutter boundary and that the supporting system worked succedsidlyver flutter characteristics were
analyticallyexamined by DPM (Doublet Point Method).
NTIS
Roll; Flutter Analysis;Transonic Vihd Tunnels;Transonic Flutter

19990008857NASA Lewis Research CenjeZleveland, OH USA
Design, Installation, and Evaluation of an Altitude st Facility Modification
Abdelwahad, Mahmood, NASA Lewis Research Cetd&A; Moore, Allan S., NASA Lewis Research Cent¢8A; Soeder
Ronald H., NASA Lewis Research Center, USA; Sorge, Richard N., NASA Lewis Research Center, USA; DelRoso, Richard,
NASA Lewis Research CentddSA,; Dicki, Dennis J., DYNACS Engineering Co., Inc., USA; Nb®98; 44p; In English
Contract(s)/Grant(s): NAS3-27186TRP 523-91-13
ReportNo.(s): NASA/TM-1997-206323; NAS 1.15:206323; E916; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

This report describes the design, installation, and evaluation of the turbine engine altitude test facility modifications. This
facility is located in test cell 4 (PSL4) at the Lewis Research Center Propulsion Systems Laboratory (PSL). The modifications
weremade to enhance the test cell capability for engine inlet air sapptitions from a prior maximum of 55 psia and 600 F

10



to a new rating of 165 psia and 1200 F. The maximum conditions redahiag the interim evaluation were 129 psia and 844

F at an airflow of 159 Ib/sec. Also, the modified facility airflow quality as defined by the flow characteristics at a typical gas turbine
engineinlet were investigated and were adequate.

Author

Turbine Engines; Propulsion System Performance; Propulsion System Configurations; Gas Turbine Engines; Flow
Characteristics

19990008879Naval Postgraduate SchpMonterey CA USA
A LabVIEW Based Wind Tunnel Data Acquisition System
Huff, Michael R.; Sep. 1998; 130p; In English
Report No.(s): AD-A355656; No CopyrightyAil: CASI; A07, Hardcopy; A02, Microfiche

TheNPS Aerolab Low Speed Md Tunnel located in Halligan Hall of the Navy Postgraduate School has been in operation
since 1953. Although the tunnel is well maintained, its data acquisition system has not kept pace with modem technology. An
effectivebut afordable solution for acquiring data was needed. It was determined that a software package known as LabVIEW
would provide a low cost, data acquisition solution that evithancahe capabilities of the wind tunnel, while at the same time
makingit more user friendly to faculty and students. The focus of this thesis is the design of a VI that will collect and plot force
andmoment data from a six component strain gauge balance and yield real time, non-dimensional, force ancoeficients
in six degrees of freedom.id tunnel tests consisting of angle-of-attack sweeps in the NPS Aerolab low-speed wind tunnel were
conducted t6 verify (1iD)Isp optimized, M=6, conical-flow waverider data obtained in 1994 usirigramtiiata acquisition sys
tem.Results of current testing substantiate the LabVIEW code and the validity of the 1994 test data. Analysis of the current wind
tunneltest data resolved pitching moment concerns related to the 1994 data.
DTIC
Data Acquisition; Low Speed Wind Tunnels; Aerodynamic Coefficients; Applications Programs (Computers); Real Time
Operation

12
ASTRONAUTICS (GENERAL)

For extraterrestrial exploration see 91 Lunar and Planetary Exploration.

19990008457NASA Marshall Space Flight Centétuntsville, AL USA
The TSS-1R Mission: Overview and Scientific Context
Stone N. H., NASA Marshall Space Flight Cent&ISA; Bonifazi, C., Italian Space Agendtaly; Geophysical Research Letters;
Feb.15, 1998; ISSN 0094-8276pMime 25, No. 4, pp. 409-412; In English
Report No.(s): Pape€d7GL02980; No Copyright; vail: Issuing Activity Hardcopy, Microfiche

The Tethered Satellite System (TSS) program is a binational collaboration between NASA and the Italian Space Agency
(ASI) with NASA providing the Shuttle-based deployer and tether and ASI providing a satellite especially designed for tethered
deploymentTwelve science investigations were supported by NASA, ASI, or thEdkge Philips Laboratoryrhe goals of the
TSS-IRmission, which was the second flight of the TSS hardware, were to provide unique opportunities to explore (1) certain
spaceplasma-electrodynamic processes-particularly those involved in the generation of ionospheric curr@)tthendbital
mechanic®f a gravity-gradient stabilized system of two satellites linked by a long conducting T&BelR was launched Febru
ary 22, 1996 on STS-75 into200-km, circular orbit at 28.5 deg. inclination. Satellite flyaway occurred at MET 3/00:27 and a
uniguedata set was obtained over the next 5 hours as the tether was deployed to a length of 19,695 m. At MEAUBiG: 1
aday pass, the tether suddenly brokar the top of the deployer boom. The break resuited from a flaw in the tether insulation
which allowed the ignition of a strong electrical disgfgthat melted the tethd@rhe operations that had begun at satellite flyaway
however,allowed significant science to be accomplished.
Author
Tetheed SatellitesSpace Plasmadpnospheric Curents;Orbital Mechanics

19990008764NASA Marshall Space Flight Centétuntsville, AL USA

Orbital Debris Impact Damage to Reusable Launch ¥hicles

RobinsonJennifer H., NASA Marshall Space Flight CentéBA; 1998; 12p; In English; Hyperveloci§ymposium, Nov1998,
Huntsville, AL, USA; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
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In an efort by the National Aeronautics and Space Administration (NASA), hypervelocity impact tests were performed on
thermalprotection systems (TPS) applied on the external surfaces of reusable launch vehiiés (RRtermine the potential
damage from orbital debris impacts. Three TPS types were tested, bonded to composite structures representing RLV fuel tank
walls. The three heat shield materials tested were Alumina-Enhanced ThermalBa#dtTB-12), Flexible Reusable Surface
Insulation(FRSI), and Advanced Flexible Reusable Surface Insulation (AFRSI). Using this test data, predictor equations were
developedor the entry hole diameters in the three TPS materials, with correlatiditiend$ ranging from 0.69 to 0.86. Possible
methodsare proposed for approximating damageurring at expected orbital impact velocities higher than tested, with refer
ences to other published work.
Author
Orbital \elocity; Impact DamageReusable Launchelicles;Hypervelocity ImpactSpace Debristmpact Ests

13
ASTRODYNAMICS

Includes powered and free-flight trajectories; and orbital and launching dynamics.

199900090520hio State Uniy Civil and Environmental EngineerinGolumbus, OH USA
The Study of Effects of Time Variations in the Earth’s Gravity Field on Geodetic SatellitesFinal Report 1 Nov 1997 - 31
Oct. 1998
Shum, C. K., Ohio State UnjWJSA; Nov 01, 1998; 7p; In English
Contract(s)/Grant(s): NAG5-6697; No Copyrightjadl: CASI; A02, Hardcopy; A01, Microfiche
Thetemporal variations in the Earthgravity field are the consequences of complex interactions between atmosphere, ocean,
solid Earth, hydrosphere and cryosphere. The signal ranges from several hours to 18.6 years to geological timedgeasie. The
andindirect consequences of these variations are manifested in such phenomena as changes in the global sea level and in the glob:
climate pattern. These sign@oduce observable geodetic satellites. The primary objectives of the prodesexiaef neaEarth
orbiting investigation include (1) the improved determination of the time-varying gravity field parameters (scaddvohour
to 18.6 year and secular) using long-term satellite laser rs ranging (SLR) observations to multiple geodetic aade(iethe
enhancedinderstanding of these variations with their associated meteorological and geophysical consequences.
Author
Gravitational Fields; Geodetic Satellitesfemporal Distribution;Observation) aser Range FindersseophysicsGeochronolo-
gy; Earth Gravitation

14
GROUND SUPPORT SYSTEMS AND FACILITIES (SPACE)

Includes launch complexes, research and production facilities; ground support equipment; e.q., mobile transporters; and simulators.
For related information see also 09 Research and Support Facilities (Air).

19990008976Massachusetts Inst. oédh, Lincoln Lab, Lexington, MA USA
Kwajalein Missile Range Modernization and Support of BMDO Testing
Ince,William J., Massachusetts Inst. aédh., USA; Potts, Bing, Massachusetts Inst.eafhil, USA; Wleneuve, David, Kwajalein
Missile Range, Marshall Islands; Jan. 1998; 10p; In English
Contract(s)/Grant(s): F19628-95-C-0002
Report No.(s): AD-A355748; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

The KwajaleinMissile Range (KMR) has embarked on a fgaar major modernization program in which much of the Range
instrumentatiorwill be upgraded. The major benefits to KMR are improvéidiehcy and reduced cost of operation. Highin
tenanceunique components will be replaced with commerciatted-shelfequipment. Sensors are being reconfigured toincor
porate common architectures, where practical, resulting in common parts sparing, and reduced maintenance staffing. The new
architecturesupports a significant degree of automation, enabling instrumentation to be monitored and operated $emsxely
controland execution of missions will be from a central location, the Mission Control Center on Kwajalein Island. kech of
telemetry equipment will be consolidated into a new location on Kwajalein. Telemetry and optical assets that remain on outer
islandsof the Atoll are being upgraded to achieve higher reliability and improved performance. This will either eliminate-or drasti
cally reduce the requirement for daily aircraft commuter services to the various equipment sites around e Ataljor tech
nical benefits of modernizatioto the users of KMR are improved sensor capabfl#yibility in specifying and satisfying test
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needsand more timely data reduction. The enhancement of KNfRRtrumentation and the extension of the Range Safety Cen
ter’s capability to enable it thandle multiple simultaneous engagements increase the diversity and scope of future testing. KMR
is uniquely qualified to support full envelope testing of multi-layer TMD and NMBetagngagements.

DTIC

Telemetry;Range SafetyPosition (Location)Missile RangesCost Reduction

1999000906 1Naval Research LakSpace Experiment Sectiowashington, DC USA
The Effects of Neutral Gas Release onélicle Charging: Experiment and Theory Interim Report
Walker, D. N., Naval Research Lab., USA; Amatucci, &\, Naval Research Lab., USA; FernskrF, Naval Research Lab.,
USA,; Siefring, C. L., Naval Research Lab., USA; Keskinen, M. J., Naval Research Lab., USA; Oct. 30, 1998; 29p; In English
Report No.(s): AD-A355628; NRL/MR/6755-98-8171; No Copyrighta#k CASI; A03, Hardcopy; A01, Microfiche

This paper describes an experimental and theoretical resefodretated to the mitigatioof spacecraft chging by Neutral
GasRelease (NGR). Laboratory simulations which employ agglthaluminum cylinder containing a neutral gas release valve
haveverified the diectiveness of NGR as a means of mitigating high voltages under environmental conditions close to the natural
spaceenvironment. The chging electronics were developed under the Space Experiment Aboard Rockets (SPEAR) program.
The experiments were conductedtire lage volume Space Physics Simulation Chamber (SPSC) at the Naval Research L aborato
ry. This Laboratory environment is similar to that encountéyedEO spacecraft, e.g., the Space Station, Shuttle, and high in
clinationsatellites. The basis of the theoretical treatment is a simoplasend dischge. In addition the nozzle release of neutral
gasis modeled and a simple linear spatial dependence of the applied potential is assumed. This basic model progocds quite
resultswhen compared to the experiment.
DTIC
Aerospace Environments; Atmospheric Physics; Low Earth Orbits; Space Stations; Spaceborne Experiments; Spacecraft
Charging

15
LAUNCH VEHICLES AND SPACE VEHICLES

Includes boosters; operating problems of launch/space vehicle systems, and reusable vehicles. For related information see also 20
Spacecraft Propulsion and Power.

19990008538NASA Lewis Research Cente&leveland, OH USA
Real-Time Sensor \alidation, Signal Reconstruction, and Featue Detection for an RLY Propulsion Testbed
JankovskyAmy L., NASA Lewis Research CentdsSA; Fulton, Christopher E., Analex Corp., USA; Binddichael P, NY-
MA, Inc., USA; Maul, Wliam A., lll, NYMA, Inc., USA; Meyer, Claudia M., NYMA, Inc., USA; Oct. 1998; 12p; In English
Contract(s)/Grant(s): FOP 242-33-01
ReportNo.(s): NASA/TM-1998-208807; NAS 1.15:208807; E392; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

A real-time system for validating sensmalth has been developed in support of the reusable launch vehicle program. This
systemwas designed for use in a propulsion testbed as part of an oviendltefmprove the safetyliagnostic capabilityand
costof operation of the testbed. The sensor validation system was designed and developed at the NASA Lewis Research Centel
andintegrated into a propulsion checkout and control system as part of an industry-NASA partnership, led by Rockwell Interna
tional for the Marshall Space Flight Cent&he system includes modules for sensor validation, signal reconstruction, and feature
detectionand was designed to maximize portability to other applicatRegiew of test data from initial integration testing veri
fied real-time operation and showed the system to perform correctly on both hard and soft sensor failure test cases. This pape
discusseshedesign of the sensor validation and supporting modules developed at LeRC and reviews results obtained from initial
testcases.
Author
Systems Health Monitoringgeal Tme OperationSignal PocessingCheckoutExpert System$Sensors

19990008655NASA Lewis Research CenteZleveland,OH USA

Launch Vehicle Performance Wth Solid Particle Feed Systems for Atomic Ropellants

PalaszewskiBryan, NASALewis Research CentddSA; Nov 1998; 27p; In English; 34th; Propulsion, 13-15 Jul. 1998, Cleve
land,OH, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA; Original contains color illustrations
Contract(s)/Grant(s): FOP 260-98-09
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ReportNo.(s): NASA/TM-1998-208498; E1R94; NAS1.15:208498; AIAA Paper 98-3736; No Copyrightafl: CASI; A03,
Hardcopy;A01, Microfiche

An analysis of launch vehicle Gross Liftdfeight (GLOW) using high engy density atomic propellants with solid particle
feedsystems was conducted. The analyses covered several propellant combinations, including atoms of aluminum (Al), boron
(B), carbon (C), and hydrogen (H) stoiiaca solid cryogenic particle, with a cryogenic liquid as the carrier fluid. Seveiedatit
weightpercents (wt%jor the liquid carrier were investigated and the gross liftveight (GLOW) of the vehicles using the solid
particle feed systems were compared with a conventional O2/H2 propellant vehicle. The potential benefits and effects of feed
systemausing solid particles in a liquid cryogenic fluid are discussed.
Author
CryogenicRocket Popellants;Feed System$;aunch ¥hicles;Spacecraft Rypulsion;Rocket EnginesSlurry Piopellants;Pro-
pulsionSystem Performanc®ropulsive Efficiency(elled Rocket Ripellants

1999000884 3Naval Postgraduate SchpMonterey CA USA
Teledesics Capabilities to Meet Future Department of Defense Wdeband Communications Requiements
Wickline, James O.; Sep. 1998; 169p; In English
Report No.(s): AD-A355766; No Copyrightyail: CASI; A08, Hardcopy; A02, Microfiche

Succes$n modem military operations now depends upon the connectivity provided by communication systems. Space-based
communicatiorassets, due to their accessibjlitpverage, flexibilityand global reach, are in many cases the only practical means
to support transportable and mobile warfighter requirements. Jsili\2010% viewof future warfighting and its highecom
plex operational tempos will demand unprecedented distribution of information, for rapid warfighter interaction, battlefield coor
dination and joint interoperability. The increasing lethality, mobility and range of weapons, coupled with a smaller and more
dispersed force structure, result in significantly increased amounts of three-dimensional battlespace over which an individual
force element must maintain awareness and control. The end result is a lethal, deployablewrtilthrigdependent on high-vol
umeinformation transfers, most of which are graphical, pictorial, or data-intensive in nature. Information, and speed of delivery
aredriving the warfightels demand for higher capagityideband satellite communications systems. It is the focus of this research
to assist DoD in ascertaining the correctoafable mix of DoD owned SFCOM and commercial SECOM that can best meet
thewarfighters growing information requirements. Thel@desic Weband Satellite Communication System is examined for
futureintegration into the DoD MILSRACOM architecture and its military applications. Failtogrovide the requisite amounts
of communications to the right users when and where required will prevent a full return on the investment in advanced weapons,
sensolplatforms and combat support systems. Recognizing this, DOD needs to make an investetetégictand other infor
mationage throughput technologies.
DTIC
Satellite CommunicationGommunication Satellite®efense Rygram; Military Operations;Wideband Communication

16
SPACE TRANSPORTATION

Includes passenger and cargo space transportation, e.g., shuttle operations; and space rescue techniques. for related information
see also 03 Air Transportation and Safety and 18 Spacecraft Design, Testing and Performance. For space suits see 54 Man/System
Technology and Life Support

19990008745NASA Johnson Space Centelouston, TX USA
STS-95 Day 09 Highlights
Nov. 07, 1998; In English; deotape: 24 min. 35 sec. playing time, in colith sound
ReportNo.(s): NONP-NASA-VT1998408700BRF-14161; No Copyright; ¥ail: CASI; A02, Mdeotape-VHS; A22, \deotape-
Beta

Onthis ninth day of the STS-95 missidhe flight crew Cmdr Curtis L. Brown, Pilot Steven W.indsey Mission Specialists
ScottE. Parazynski, Stephen K. Robinson, and Pedro Duque, and Payload Specialists Chiaki Mukai and John H. Glenn, spend
agood part of their day checking out important spacecraft systems for entry and landing. The commander and pilot begin the flight
controlsystem checkout by powering up anexiliary power unit and evaluating the performance of aerodynamic surfaces and
flight controls. The flight crew conducts a reaction control system hot fire, followed by a test of the communications system.
CASI
Space Transportation System Flights; Space Transportation System; Spacecrews; Flight Control; Control Surfaces; Auxiliary
PowerSouces
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19990008748NASA Johnson Space Centelouston, TX USA
STS-95 Day 07 Highlights
Nov. 05, 1998; In English; deotape: 41 min. 33 sec. playing time, in colith sound
Report No.(s): NONP-NASA-VT-1998401600; BRF-1416G; No Copyright; Avail: CASI; A02, Videotape-VHS; A22, Video-
tape-Beta

Onthis seventh day of the STS-95 missithe flight crew Cmdr Curtis L. Brown, Pilot Steven W.indsey Mission Special
istsScott E. Parazynski, Stephen K. Robinson, and Pedro Duque, and Payload Specialists Chiaki Mukai and John H. Glenn, again
testthe Orbiter Spaceisfon System. OSVS uses special markings on Spartan and the shgtileaato provide an alignment
aid for the arms$ operator using shuttle television imagdewill be used extensively on the next Space Shuttle flight in December
asan aid in using the arm to join together the first two modules of the International Space Station. Specialist John Glenn will com
pletea daily back-pain questionnaire by as part of a study ofthewnuscle, intervertebral discs and bone marrow change after
exposurgo microgravity
CASI
International Space Station; Space Transportation System Flights; Space Transportation System; Space Shuttle Orbiters;
SpacecrewsBays (Structural Units)

19990008749NASA Johnson Space Centelouston, TX USA
STS-95 Day 06 Highlights
Nov. 04, 1998; In English; Meotape: 12 min. 21 sec. playing time, in colith sound
Report No.(s): NONP-NASA-VT-1998401598; BRF-1416F; No Copyright; Avail: CASI; A02, Videotape-VHS; A22, Video-
tape-Beta

On this sixth day of the STS-95 missidhe flight crew Cmdr Curtis L. Brown, Pilot Steven Windsey Mission Specialists
Scott E. Parazynski, Stephen K. Robinson, and Pedro Duque, and Payload Specialists Chiaki Mukai and John H. Glenn, test ¢
devicecalled the Weo Guidance Sensa component of an automated docking system being prepared for use on the International
SpaceStation. As Discovery closes in on Spartan, the astronauts will use a laser system that provides precise measurements o
how far away the shuttle is from adat and how fast it is moving toward or away from thgetr
CASI
International Space Station; Space Transportation System; Space Transportation System Flights; Spacecraft Docking;
Astronauts

19990008750NASA Johnson Space Centelouston, TX USA
STS-95 Day 04 Highlights
Nov. 01, 1998; In English; deotape: 30 min. playing time, in colevith sound
Report No.(s): NONP-NASA-VT-1998401597; BRF-1416D; No Copyright; Avail: CASI; A02, Videotape-VHS; A22, Video-
tape-Beta

Onthis forth day of th&sTS-95 mission, the flight cre®@mdr Curtis L. Brown, Pilot Steven W.indsey Mission Specialists
ScottE. Parazynski, Stephen K. Robinson, and Pedro Duque, and P8pleadlists Chiaki Mukai and John H. Glenn, are seen
performingan evaluation of bone cell activity under microgravity conditions. Glenn then provides blood samples as part of the
ProteinTurnover Experiment, which is looking at the balance between the building and breakdown of muscle. He alsithworks
the Advanced Qganic Separations (ADSEP) experiment, to provides the capability to separate and purify biological materials
in microgravity; and with the Microencapsulation Electrostatic Processing System (MEPS), that studies the formation of anti-tu
mor capsules containing two kinds of drugs.
CASI
Space fansportation Systen8pace fansportation System Flight§paceoews;Microgravity

19990008751INASA Johnson Space Centelouston, TX USA
STS-95 Day 05 Highlights
Nov. 03, 1998; In English; deotape: 22 min. 1 sec. playing time, in cpieith sound
Report No.(s): NONP-NASA-VT-1998401596; BRF-1416E; No Copyright; Avail: CASI; A02, Videotape-VHS; A22, Video-
tape-Beta
Onthis fifth dayof the STS-95 mission, the flight cre@mdr Curtis L. Brown, Pilot Steven W.indsey Mission Specialists
ScottE. Parazynski, Stephen K. Robinson, and Pedro Duque, and Payload Specialists Chiaki Mukai and John H. Glenn, check
the status of components of the Hubble Spaglescope Orbital Systemest (HOST) payload, which provides an on-orbit test
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bedfor hardwarehat will be used during the third Hubble servicing mission. Then Parazynski and Pilot Steve Lindsey set up some
of the tools that will be used during the rendezvous and subsequent capture and reberthing of the Spartan satellite.

CASI

SpacelransportationSystemSpace fansportation System Flight§paceaws;Crew Observation Station§€rew Experiment
Stations

19990008752NASA Johnson Space Centelouston, TX USA
STS-95 Day 03 Highlights
Oct. 31, 1998; In English;ideotape: 25 min. 10 sec. playing time, in coleith sound
Report No.(s): NONP-NASA-VT-1998397355; BRF-1416C; No Copyright; Avail: CASI; A02, Videotape-VHS; A22, Video-
tape-Beta

Onthis third day of the STS-95 mission, the flight cr&@mdr Curtis L. Brown, Pilot Steven Windsey Mission Specialists
ScottE. Parazynski, Stephen K. Robinson, and Pedro Duque, and P8plecidlists Chiaki Mukai and John H. Glenn, are seen
checking out equipment that will be used for the deployment of the Spartan, a small, Shuttle-launched and retrieved satellite,
whosemission is to study the Sun.
CASI
Space fMansportation Systen8pace fansportation System Flight§pacecraft Launchingspacecrews

19990008754NASA Johnson Space Centelouston, TX USA
STS-95 Day 08 Highlights
Nov. 06, 1998; In English; ideotape: 38 min. 56 sec. playing time, in colith sound
Report No.(s): NONP-NASA-VT-1998408702; BRF-1416H; No Copyright; Avail: CASI; A02, Videotape-VHS; A22, Video-
tape-Beta

Onthis eighth day of the STS-95 mission, the flight cr&mdr Curtis L. Brown, Pilot Steven Windsey Mission Special
ists Scott E. Parazynski, Stephen K. Robinson, and Fadgue, and Payload Specialists Chiaki Mukai and John H. Glenn, con
tinueto perform microgravitgxperiments. Specialist John Glenn completes a back-pain questionnaire as part of a study of how
themuscle, intervertebral discs and bone marrow change due to micrograeitsesults will then be compared with data pro
vided by astronauts during previous missions. Glenn continues blood sample analydsodnarocessing that are part of the
Protein Turnover (PD) experiment, which is studying the muscle loss that occurs during space flight.
CASI
Spacelransportation System Flight§pace flansportation SystenBpacecews;Microgravity; Gravitational EffectsChemical
Analysis;Bone Marpw

19990008755NASA Johnson Space Centelouston, TX USA
STS-95 Day 02 Highlights
Oct. 31, 1998; In English;ifleotape: 27 min. 1 sec. playing time, in coleith sound
Report No.(s): NONP-NASA-VT-1998397354; BRF-1416B; No Copyright; Avail: CASI; A02, Videotape-VHS; A22, Video-
tape-Beta

Onthis second day of the STS-95 mission, the flight cf@mwdr Curtis L. Brown, Pilot Steven W.indsey Mission Special
ists Scott E. Parazynski, Stephen K. Robinson, and Pedro Duque, and Payload Specialists ChiakidViddai H. Glenn, are
seenpreparing a glovebox device in the middeck area of Discpaargnclosed research facility that will support numerous sci
enceinvestigations throughout the mission. Payload Specialist John Glenn, activites the Microgravity Encapsulation Process ex
periment(MEPS). This experiment will study the formation of capsut@#aining two kinds of anti-tumor drugs that could be
delivereddirectly to solid tumors with applications for future chemotherapy treatments and the pharmaceutical industry
Author
Space fMansportation System Flight§pace fansportation Systengpacecews;Gravitational EffectsChemotherapy

19990008756NASA Johnson Space Centelouston, TX USA

STS-95 Day 01 Highlights

Oct. 30, 1998; In English;ifleotape: 25 min. 10 sec. playing time, in colith sound

Report No.(s): NONP-NASA-VT-1998397353; BRF-1416A; No Copyright; Avail: CASI; A02, Videotape-VHS; A22, Video-
tape-Beta
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On this first dayof the STS-95 mission, the flight cre@mdr Curtis L. Brown, Pilot Steven W.indsey Mission Specialists
ScottE. Parazynski, Stephen K. Robinson, and Pedro Duque, and Payload Specialists Chiaki Mukai an@léoim ¢&n be
seenperforming pre-launch activities such as eating the traditional breakfast, crew suit-up, and the ride out to the launch pad. Also,
includedare various panoramigews of the shuttle on the pad. The crew is readied in the 'white room’ for their mission. After
theclosing of the hatch and amatraction, launch activities are shown including countdown, engine ignition, launch, and the sepa
rationof the Solid Rocket Boosters.
CASI
Space fansportation System Flight§pace Shuttle Boostelsaunching;Countdown;Booster Rocket EngineSpacecrews

18
SPACECRAFT DESIGN, TESTING AND PERFORMANCE

Includes satellites; space platforms; space stations, spacecraft systems and components such as thermal and environmental con-
trols; and attitude controls. For life support systems see 54 Man/System Technology and Life Support. For related information see also
05 Aircraft Design, Testing and Performance, 39 Structural Mechanics, and 16 Space Transportation.

19990008476Computer Sciences Coypluntsville, AL USA
A Compendium of Wind Statistics and Models for the NASA Space Shuttle and Other Aespace éhicle Programs Final
Report
Smith,O. E., Computer Sciences Corp., USA; Adelfang, S. |., Computer Sciences Corp., USA; Octl@p981 English
Contract(s)/Grant(s): NAS8-60000
ReportNo.(s): NASA/CR-1998-208859; NAS 1.26:208859; M-899; No Copyrigh&ilACASI; A06, Hardcopy; A02, Micro
fiche

Thewind profile with all of its variations with respect to altitude has been, is aogvwill continue to be important for aero
spacevehicle design and operationsind/ profile databases and models are used for the vehicle ascent flight design for structural
wind loading, flight control systems, performance analysis, and launch operations. This report presents the evolution-of wind sta
tisticsand wind models from the empirical scalar wind profile model established for the Saturn Program through the development
of the vector wind profile model used for the Space Shuttle design to the variations of this wind modeling concept¥8r the
program. Because wind is a vector quanthyg vector wind models use the rigorous mathematical probability properties of the
multivariatenormal probability distribution. When the vehicle ascent steering commands (ascent guidance) are wind biased to
thewind profile measured on the day-of-launch, ascent structuralleddd are reduced and launch probability is increased. This
wind load alleviation technique is recommended in the initial phase of vehicle development. The vehicle must fly through the
largestioad allowable versus altitude to achieve its mission. The Gumbel extreme value probability distribution is used to obtain
the probability of exceeding (or not exceeding) the load allowable. The time conditional probability function is derived from the
Gumbelbivariate extreme value distribution. This time conditional function is used for calculation of wind loads persistence incre
ments using 3.5-hour Jimsphere wind pairs. These increments are used to protect the commit-to-launch decision. Other topics
presentednclude the Shuttle Shuttle load-response to smoothed wind profiles, a new gust model, and advancements-n wind pro
file measuring systems. From the lessons learned and knowledge gained from past vehicle programs, the development of future
launchvehicles can be accelerated. Howewemw vehicle programs by their very nature will require specialized support for new
databaseand analyses for wind, atmospheric parameters (pressure, temperature, and density versus altitude), altdsweather
for this reason that project managers are encouraged to collaborate with natural environment specialists early in the conceptua
designphase. Such action will give the lead time necessary to meet the natural environment design and operational requirements,
andthus, reduce development costs.
Author
Wind Profiles; Wind EffectsMathematical ModelsiMnd \&locity Measuement;Gust LoadsClimbing Flight

19990008536Boeing Defense and Space Grpdpntsville, AL USA

EXPRESS Rack EBchnology for Space Station

Davis, Ted B.,Boeing Defense and Space Group, USA; Adams, J. Brian, Boeing Defense and Space Group, USBEqWwstter

M., Jr, Boeing Defense and Space Group, USA; Prickett, Guy B., Boeing Defense and Space Group, USAng@ihiih(T,
BoeingDefense and Space Group, USA,; [1998]; 20p; In English; International Space Station Utilization, 31 Jan. 1999; Albuquer
que,NM, USA

Contract(s)/Grant(s): NAS8-50000; No Copyrightaf: CASI; A03, Hardcopy; A01, Microfiche
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The EXPRESS rack provides accommodations for standard Mid-deck Locker and ISIS drawer payloads on the International
SpaceStation. A design overview of the basic EXPRESS rack and two derivatives, the Human ResearchrhtiléyHabitat
Holding Rack, is given in Part I. In Part 11, the design of the Solid State Power Control Module (SSPCM) is reviewed. The SSPCM
is a programmable and remotely controllable power switching and voltage conversion unit which distributes and ptotects up
3kW of 120VDC and 28VDC power to payloaalsd rack subsystem components. Part Il details the development and testing
of a new data storage device, the BRP EXPRESS Memory Unit (BEMUBERR®J is a conduction-cooled device which oper
ateson 28VDC and is based on Boeing-modified 9GB commercial disk-drive technbid@grt IV results of a preliminary design
effort for a rack Passive Damping System (PDS) are reported. The PDS is intended to isolate ISPR-based experiment racks from
on-orbitvibration. System performance predictions based on component developmental testing indicate that such a system can
provide efective isolation at frequencies of 1 Hz and above.
Author
Electric Potential;Data StorageReseach Facilities;Space Station$?erformance Rxdiction; International Space Station

19990008547NASA Ames Research Centdfoffett Field, CA USA
Integrated Thermal Insulation System for Spacecraft
Kolodziej, Paul, InventgrNASA Ames Research Cent&tSA; Bull, Jef, Inventor NASA Ames Research Cent&lSA; Kowals
ki, Thomas, InventoiNASA Ames Research CentbISA; Switzer Matthew Inventor NASA Ames Research Centé&fSA; Sep.
08,1998; 8p; In English
Patentinfo.: Filed 22 Apr1996; NASA-Case-ARC-14052-1SBS-Patent-5,803,406; US Patent-Appl-656144; No Copyright;
Avail: US Patent andrademark Cfice, HardcopyMicrofiche

An integrated thermal protection system (TPS) for a spacecraft indugtasthat is bonded to skin of the spacecraft, e.g.,
to support the structural loads of thgacecraft. A plurality of thermally insulative, relativelyglapanels are positioned on the
grid to cover the skin of the spacecraft to which the grid has been bonded. Each panel includes a rounded front edge and a fron
flangedepending downwardly from the front edge. Also, each panel includes a rear edge formed with a rounded socket for receiv
ing the rounded front edge of another panel therein, and a respective rear flange depends downwardly from each rear edge. Pin:
are formed on the front flanges, and pin receptacles are formed on the rear flanges, such that the pins of a panel mechanicall
interlockwith the receptacles of the immediately forward panel. to reduce the transfer to the skin of heat which happens to leak
throughthe panels to the grid, the grid includes stringers that aresifegied in cross-section.
Official Gazette of the U.S. Patent anchdemark Cffce
Spacecraft ShieldingZurved PanelsThermal Insulation

19990008595NASA Ames Research Centdfoffett Field, CA USA
Leading Edge Heat Shield for Whgs of Spacecraft
Stewart, David A., InventpNASA Ames Research Cent&lSA; Jun. 30, 1998; 5p; In English
Patentinfo.: Filed 28 Nov 1995; NASA-Case-ARC-14031-1GE; US-Patent-5,772,154; US-Patent-Appl-SN-563418; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche
A heat shield for thermally insulating the leading edge of a wing of a spacecraft during ascent and reentry includes a plurality
of rigid tiles. Each tile is formed with a pie-shaped element which interlocks with the complementarily-formed element of another
tile. The combination of structurefafded by the pie-shaped elements substantially impedes hypersonic toy gses that
might enter the gaps between tiles.
Official Gazette of the U.S. Patent anchdemark Cffce
Heat Shielding\Wings; Spacecraft Designfhermal Insulation

19990008652NASA Lewis Research CenteZleveland,OH USA
SAMS Acceleration Measuements on Mir From January to May 1997 (NASA Incement 4)
DeLombard, Richard, NASA Lewis Research CertfSA; Oct. 1998; 265p; In English; Original contains color illustrations
Contract(s)/Grant(s): FOP 963-60-0D
ReportNo.(s): NASA/ TM-1998-208646; E1B63; NAS 1.15:208646; NGopyright; Asail: CASI; A12, Hardcopy; A03, Micro
fiche

During NASA Increment 4 (January to May 1997), about 5 gigabytes of acceleration datolleared by the Space Aceel
erationMeasurements System (SAMS) onboard the Russian Space StatioFhé/iata were recorded on 28 optical disks which
were returned to Earth on STS-84. During this increment, SAMS data were collected in the Priroda module to support the Mir
Structural Dynamics Experiment (MiSDE), the Binary Colloidal Alloy Tests (BCAT), Angular Liquid Bridge (ALB), Candle
Flamesin Microgravity (CFM), Difusion Controlled Apparatus Module (DCAM), Enhanced Dynamic Load Sensors (EDLS),
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Forced Flow Flame Spreading Test (FFFT), Liquid Metal Diffusion (LMD), Protein Crystal Growth in Dewar (PCG/Dewar),
Queen’sUniversity Experiments in Liquid Diision (QUELD), and &chnical Evaluation of MIM (TEM). This report points out

someof the salient features of the microgravity environment to which these experiments were exposed. Also documested are

sion events of interest such as the docked phase of STS-84 operations, a Progress engine burn, Soyuz vehicle docking and undocl
ing, and Progress vehicle docking. This report presents an overview of the SAMS acceleration measurements recorded by 10 Hz
and 100 Hz sensor heads. The analyses included herein complement those presented in previous summary reports prepared |
the Principal Investigator Microgravity Services (PIMS) group.

Author

Microgravity; Spaceborne Experiment&cceleometers;Satellite SoundingAcceleration Meas@ment

19990008769NASA Marshall Space Flight Centétuntsville, AL USA
EXPRESS Service to the International Space Station: EXPRESS Pallet
Primm, Lowell, NASA Marshall Space Flight Cent&fSA; Begmann, Alan, Boeing Defense and Space Group, USA,; [1998];
6p; In English; SRAIF '99 Conference on ISS Utilization, Jan. 1999, Albuquerque, NJ, USA
Contract(s)/Grant(s): NAS8-50000; No Copyrightafl: CASI; A02, Hardcopy; A01, Microfiche

TheInternational Space Station (ISS) will be the ultimate scientific accomplishment in the history of NASA, with its primary
objectiveof providing unique scientific investigation opportuniti€his objective is the basis for the creation of the EXPRESS
PalletSystem (ExPs). The EXPRESS Pallet will provide extremal/unpressurized accommodations for a wide variety of external
users. The payloadevelopersepresent many science disciplines, including earth observation, communications, solar and deep
space viewing, long-term exposure, and many others. The EXPRESS Pallet will provide a mechanism to maximum utilization
of the limited ISS unpressurized payload volume, stanplaydical payload interfaces for users, a standard integration template
for users and the capability to changeout payloads on-orbit. The EXPRES$Raildts access to RamaWe, Starboard, Port,
Nadir, Zenith and Eartt.imb for exposure and viewing. 'Me ExPs consists of the Pallet structure, payload Adapters, and-a subsys
temassembly which includes data contrgllgswer distribution and conversion, and ExtehMularRobotics/Extra-€hicular
Activity systems.
Author
Controllers; Control Systems Desig@ccommodationPayloads;Adapters;Services

19990008874National Aerospace Lablokyo, Japan
Effect of Supersonic Retoject on Capsule Aeodynamic Characteristics in Hypersonic Flow
WatanabeM., National Aerospace Lab., Japan; Nomura, S., National Aerospace Lab., Japamafo, Y, National Aerospace
Lab., Japan; Yoshizawa, A., National Aerospace Lab., Japan; Hozumi, K., National Aerospace Lab., Japan; Jul. 1997; 48p; In
Japanese?ortions of this document are not fully legible
Report No.(s): PB99-108888; NAL-TR-1329; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Theeffects of supersonic retrojects on the aerodynamic characteristics of a capsule type model a with a sphericagpose of lar
bluntnesswvere investigated experimentally in a hypersonic fliegts were conducted in the NAI phi = 50 cm hypersonic wind
tunnelat conditions of Mach number 7.1, Reynolds number of 40,000/cm and angles of attack from 0 to 15 degrees. The capsule
model has the so-called GEMINI type configuration: a spherical forebody with bluntness ratio of 4.0 (spherical nose radius/base
radius) followed by a conical boattail andydinder The tests were conducted by focusing on tfecebf the blowing rate of
asupersonic retroject of a nominal Mach number 3.05 ejected perpendicularlgapsbée nose center and on tHeafof model
attackangles. The retroject was found to have gdafect on drag and lift coéients that were calculated by integrating the
measured pressure distributions. The aerodynamic interaction phenomena between a main flow and a retroject were studied tc
understandhose dects by investigating Schlieren pictures and surface pressure distribution.
NTIS
Hypersonic FlowHypersonic Wid Tunnels;Space Capsulegerndynamic Drag

19990008880Naval Postgraduate SchpMonterey CA USA
FUTURE Satellite Technology The Role of Nanoelecionics
Rice, John S.; Sep. 1998; 64p; In English
Report No.(s): AD-A355660; No CopyrightyAil: CASI; A04, Hardcopy; AO1, Microfiche

Tiny earth-orbiting spacecraft knovas nanosatellites are now possible due to breakthroughs in microelectromechanics that
permit engineers to build extremely small yet fully functional devices. With today’s satellite launch costs averaging around
$20,000per pound lifted into space, nanosatellites could revolutionize the future of spacebgcigssficantly reducing the size,
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masspower requirements, complexity and ultimately the costs of space systems. The small satellite concept fosters afaster evolu
tion in space science and introduces and tests state-of-the-art space technibledggatinologies required to design a miniatur

ized and yet autonomous vehicle, nanoelectronics is at the forefront. The field of nanoelectronics is primarily concerned with
integratectircuit (IC) technology for scale sizes well below 100 nanometers. It is iretllim that the quantum-mechanical nature

of the electron becomes of paramount importandth ie tools of quantum physics, reduction in the size of individual transistors
hasyielded the quantum dot; a three-dimensional structure for confinement of a single electron. The theoreticahisulgsis

will show that the width in p-n junctions is generally underestimated for curved interfaces by textbook formulas. This result is
significant forsemi-cylindrical quantum dots which are the logical result of continued down scaling in semiconductor devices.
DTIC

Microelectonics; Artificial Satellites;Quantum Mechanic#Aemspace Engineering

19990009081NASA, Washington, DC USA
VentureStar(trademark) Reaping the Benefits of the X-33 Rigram
Sumrall,J., NASA, USA; Lane, C., Lockheed Martin Corp., USA; 1998; 15p; In English; 49th; International Astronautical Con
gress28 Sep. - 2 Oct. 1998, Melbourne, Australia
Report No.(s): IAF-98-\8.03; No Copyright; #ail: CASI; A03, Hardcopy; A01, Microfiche

Major X-33 flight hardware has been delivered, asdembly of the vehicle is well underway in anticipation of its flight test
programcommencing in the summer of 19%gtention has now turned to the operationahtireStar(trademark), the first single-
stage-to-orbi{fSSTO) reusable launch vehicle. Activities are grouped under two broad categories: (1) vehicle development and
(2) market/business planning, each of which is discussedmidson concept is presented for direct payload delivery to the Inter
nationalSpaceStation and to low Earth orbit, as well as payload delivery with an upper stage to Geosynchramsfes Orbit
(GTO) and other high engy orbits. System requirements include flight segment and ground segmieicte \8ystem sizing and
designstatus is provided including the application of X-33 traceability and lessons leagsbdolbgy applications to thesktu-
reStar(trademarlare described including the structure, propellant tanks, thermal protegsi@m, aerodynamics, subsystems,
payloadbay and propulsion. Developing a market driven low cost launch services system for the 21 st Century requires traditional
andnon-traditional ways of being able to forecast the evolution of the potential market. The challenge is Hadémdhegtechni
cal and financial assumptions of the market. This involves the need to provide a capability to meet market segments that in some
casesare very speculative, while at the same time providing the financial community with a credible revenue stream.
Author
X-33Reusable Launchetiicle; Single Stage to OrbitehiclesMission PlanningGeosynctonous OrbitsPayloads;Flight Tests

19990009082NASA Marshall Space Flight Centétuntsville, AL USA
Transient Analysis of X-34 Pessurization System
HedayatA., Sverdrup €chnologyInc., USA;Knight, K. C., Sverdrup dchnologyInc., USA; Champion, R. H.,.JNASA Mar
shall Space Flight CentetySA; 1998; 6p; In English; 10th; PERC Annual Propulsion Symposium, 26-27 Oct. 1998, Huntsville,
AL, USA
Contract(s)/Grant(s): NAS8-40836; No Copyrighta: CASI; A02, Hardcopy; A01, Microfiche

Two transient operational modes of the X-34 pressurization system were analyzed using the ROCketa&thrgjiiioe Bimel
lation (ROCETS) program. The first operational matasiders the normal operation. For the engine burn period, the required
heliummass and pressure of each propellant tank were calculated. In the second case, the pbsaihifiyof the pressurization
systemsolenoid valves, itsonsequence on the oygnessurization, and simultaneous operation of pressurization and vent/relief
systemsawere evaluated.
Author
X-34 Reusable LauncleNicle;Rocket Enginegtuel Tank PessurizationHelium; Propellant Rnks
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20
SPACECRAFT PROPULSION AND POWER

Includes main propulsion systems and components, e.g., rocket engines, and spacecraft auxiliary power sources. For related infor-
mation see also 07 Aircraft Propulsion and Power, 28 Propellants and Fuels, 44 Energy Production and Conversion, and 15 Launch
Vehicles and Space Vehicles.

19990008485NASA Lewis Research Cente&leveland,OH USA
Electric Propulsion for Low Earth Orbit Constellations
Oleson,Steven R., DYNACS Engineering Co., Inc., USA; Sankovic, John M., NASA Lewis Research O&#teNov 1998;
12p;In English; 1998 JANNAF Propulsion, 15-17 Jul. 1998, Cleveland, OH, USA; Sponsored by Johns HopkjngSAiv
Contract(s)/Grant(s): FOP 022-00-00
ReportNo.(s): NASA/TM-1998-208821; EA127; NAS 1.15:208821; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Hall Effect electric propulsion was evaluated for orbit insertion, satellite repositioning, orbit maintenance andage-orbit
plicationsfor a sampldow earth orbit satellite constellation. Since the low masses of these satellites enable multiple spacecraft
perlaunch, the ability to add spacecraft to a given launch was used as a figure of merit. When congbaradtal propulsion,
the Hall thruster system can add additional spacecraft per launch using planned payload power levels. One satellite can be addec
to the assumed four satellite baseline chemical launch without additional mission tioes. three satellites maye added by
providing part of the orbit insertion with the Hall system. In these cases orbit insertion times were foundand628ays.
Dependingon the electric propulsion scenario, the resulting launch vehicle savings is nearly twor threeDelta 7920 launch
vehiclesout of the chemical baseline scenarios eight Delta 7920 launch vehicles.
Author
Electric Propulsion;Constellationsiow Earth Orbits;Satellite Constellations

19990008510NASA Marshall Space Flight Centétuntsville, AL USA
Summary of Rocketdyne Engine A5 Rocket Based Combined Cycledting
Ketchum.A., BoeingCo., USA; Emanuel, Mark, Boeing Co., USA; Crandahn, NASA Marshall Space Flight CentdBA,
1998;17p; In English; 10th, 26-27 Oct. 1998, Huntsville, AL, USA
Contract(s)/Grant(s): NAS8-40894; No Copyrightafl: CASI; A03, Hardcopy; A01, Microfiche

RocketdynePropulsion and Power (RPP) has completed a highly successful experimental test program of an advanced rocket
based combined cycle (RBCC) propulsion system. The test program was conducted as part of the Advanceddausdddsy T
programdirected by NASA-MSFC to demonstrate technologies for low-cost access to gxitey Was conducted in the new
GASL Flight Acceleration SimulationeBt (AST) facility at sea level (Mach 0), Mach 3.0 - 4.0, and vacuum flight conditions.
Significantachievements obtained during the test program include 1) demonstratiogired operation in amugmented rocket
mode(AAR), ramjet mode and rocket mode and 2) smooth transition from AAR to ramjet mode opesesting if the fourth
mode(scramijet) is scheduled for November 1998.
Author
Performance @sts;ExperimentationPropulsion;Supersonic Combustion Ramjet Enginégcles

19990008537NASA Marshall Space Flight Centétuntsville, AL USA
Status of Liquid Oxygen/Liquid Methane Injector Study for a Mars Ascent Engine
Trinh, Huu Ogyic, NASA Marshall Space Flight Center, USA; Cramer, John M., NASA Marshall Space Flight Center, USA,;
1998;8p; In English;10th; PERC Symposium, 26-27 Oct. 1998, Huntsville, AL, USA; No Copyrigtstil:ACASI; A02, Hardce
py; A01, Microfiche

Preliminarymission studies fonuman exploration of Mars have been performed at Marshall Space Flight Center (MSFC).
Thesestudies indicate that for non-toxic chemical rockets only a cryogenic propulsion systédnprovide high enough perfor
manceto be considered for a Mars ascent vehicle. Although the mission is possible with Earth-supplied propellants for this vehicle,
utilization of in-situ propellants is highly attractive. This option would significantly reduce the overall mass of the return vehicle.
Consequentlythe cost of the mission would be greatly reduced because the number and size of the Earth launch vehicle(s) needed
for the mission decrease. NASA/Johnson Space Center has initiated semeegit studies (2) of in-situ propellant production
plants.Liquid oxygen (LOX)is the primary candidate for an in-situ oxidizersitu fuel candidates include methane (CH4), ethyl
ene(C2H4), and methanol (CH30OH). MSFC initiated a technology development program for a cryogenic propulsion system for
theMars human exploration mission in 1998. One part of this technology program ifotheesgcribed here: an evaluation of
propellant injection concepts for a LOX/liqguid methane Mars Ascent Engine (MAE) with an emphasis on light-weight, high
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efficiency, reliability, and thermal compatibility. In addition to the main objective, hot-fire tests of the subject injectors will be
usedto test other key technologies including light-weight combustion chamber materials and adtyaitioecconcepts. This
state-of-the-artechnology will then be applied to the development of a cryogenic propulsion system that will meet the require
ments of the planned Mars sample return (MSR) mission. The current baseline propulsion system for the MSR mission uses a
storablepropellant combination [monomethyl hydrazine/mixed oxides of nitrogen-25(MMH/MON-25)]. Hoveewgssion op

tion that incorporates in-situ propellant production and utilization for the ascent stage isdrefiadly considered as a subscale
precursotto a future human mission to Mars.

Derived from text

Liquid Oxygen;Mars Exploration;CryogenicRocket Popellants;Launch #hicles;Ethylene;Methyl Alcohol;Liquefied Gases

19990008651NASA Lewis Research Cente&leveland,OH USA
Emittance Theory for Cylindrical Fiber Selective Emitter
Chubb, Donald L., NASA Lewis Research Center, USA; Nov. 1998; 14p; In English; 4th; Thermophotovoltaic Generation of
Electricity (TPV4), 11-14 Oct. 1998, Denve€0O, USA; Sponsored by National Renewable gnémab., USA
Contract(s)/Grant(s): FOP 632-1A-1A
ReportNo.(s): NASA /TM-1998-208656; E1B78; NAS 1.15:208656; NGopyright; Asail: CASI; A03, Hardcopy; A01, Micro
fiche

A fibrous rare earth selective emitter is approximated as an infinitely long cylirfrdespectral emittance, epsilon(lambda),
is obtained by solving the radiative transfer equations with appropriate boundary conditions and uniform temperature. For optical
depthsKappa(R) = alpha(lambda)R, where alpha(lambda) is the extinctiofic@r@fand R is the cylinder radius, greater than
1 the spectral emittance is nearly at its maximum value. There is an optimum cylinder radius, R(opt), for maximumfiemitter ef
ciency, eta(E). Values for R(opt) are strongly dependent on the number of emission lihadsaikrial. The optimum radius
decreaseslowly with increasing emitter temperature, while the maximdinieficy and useful radiatgebwer increase rapidly
with increasing temperature.
Author
Emitters;Radiative Tansfer; Spectral EmissionEmittance;Thermal EmissionMetal Surfaces

19990008765NASA Marshall Space Flight Centétuntsville, AL USA
Detection, Location, and Classification of Space Shuttle Main Engine Nozzle Leaks byahsient Thermographic Inspec
tion
Russell,Samuel S., NASAarshall Space Flight Cenf@dSA; Walker, James L., Alabama UnjWJSA; 1998; 9p; In English;
NationalSpace and Missile Materials Symposium, 19-22 Oct. 1998, Colorado Springs, CO, USApmht; Asail: CASI;
A02, Hardcopy; A01, Microfiche

Leakchecking and evaluatiaof pressure vessels by observing the slight temperature changes resulting from structdral anom
alieshasbeen made possible through developments in high resolution infrared cameras and advanced image processing. Thes
developmenttave made thermal nondestructive analysis a very practicalfasidrafmethod to determine material consistency
andstructural quality as well as monitor processes. The Space Shuttle Main Engine Nozzle has regions which can not be inspected
with standard leak check methods. The Thermographic methods being developed to nondestructively test the Nozzle for leaks
in inaccessible regions are reported. Also, a flash heating Thermographic investigation of the braze line bonding the cooling tubes
to the outer structural jacket of the nozzle is reported.
Author
Detection;Position (Location)Classifications;Space Shuttle Main Engindpzzle Designt.eakage;Thermographyjnspection

19990008767NASA Lewis Research Cenjetleveland, OH USA
Launch Vehicle Performance with Solid Particle Feed Systems for Atomic Bpellants
PalaszewskiBryan, NASALewis Research CentddSA; Nov 1998; 26p; In English; 34th; Propulsion, 13-15 Jul. 1998, Cleve
land,OH, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 260-98-09
ReportNo.(s): NASA/TM-1998-208498; E1R94; NAS1.15:208498; AIAA Paper 98-3736; No Copyrightafl: CASI; A03,
Hardcopy;A01, Microfiche

An analysis of launch vehicle Gross Liftdfeight (GLOW) using high engy density atomic propellants with solid particle
feedsystems was conducted. The analyses covered several propellant combinations, including atoms of aluminum (Al), boron
(B). carbon (C), and hydrogen (H) stoliaca solid cryogenic particle, with a cryogenic liquid as the carrier fluid. Seveiedatit
weightpercents (wt%jor the liquid carrier were investigated and the gross liftveight (GLOW) of the vehicles using the solid
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particlefeed systems were compared with a conventional 02/H2 propellant vehicle. The potential &iehefists of feed sys
temsusing solid particles in a liquid cryogenic fluid are discussed.

Author

Experimentationl.aunch hicles;Liftoff (Launching);Feed System£arbon;Boron; Weight (Mass)

19990008838National Aerospace Lablokyo, Japan
Effect of LaserCracking Method of ZrO2/Ni Thermal Barrier Coating for Regeneratively Cooled Thrust Chamber Eval
uated by Combustion Gas of NO/MMH Pr opellant
Kuroda,Y., National Aerospace Lab., Japan; Moriya, S., National Aerospace Lab., Jagano,TM. National Aerospace Lab.,
JapanSato, M., National Aerospace Lab., Japan; Moro, A., National Aerospace Lab., Japan; Dec. 1997; 34p; InBapanese;
tionsof this document are not fully legible
Report No.(s): PB99-108920; NAL-TR-1339; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

An evaluation test of laser cracking specimens applied to ZrO2/Ni functionally graded materials (FGM) and non-FGM is
describedin this test, 30 mm disk specimens of these materials were exposed to the combustion gase of nitrogen te@yxide (NT
andmonomethyl hydrazine (MMH) propellant. Delamination and vertical crack formation of the ZrO2 thermal barrier coating
wereobserved during the heating test. It was found that the laser cracking method seemefét¢tivieatfpreventing delamina
tion in the coating layer of the test specimens. The crack and the delamination formation mechanisms for ZrO2/Nidp&bd test
mensare also discussed with a thermal stress analysis by using a finite element method.
NTIS
Thrust Chambers; Combustion; Gases; Nitrogen Tetroxide; Thermal Control Coatings; Regenerative Cooling; Rocket
Propellants

19990008876Aerospace CorpTechnology Operation&l Segundo, CA USA

Ground Cloud Dispersion Measuements During The Titan IV Mission #B33 (15 October 1997) at Cape Canaveral Air

Station

Jun. 30, 1998; 89p; In English

Contract(s)/Grant(s): F04701-93-C-0094

Report No.(s): AD-A354948; TR-98(1410)-3; SMC-TR-98-31; No CopyrighgilACASI; A05, Hardcopy; A01, Microfiche
Thisreport presents plume imagery documenting the development and dispersionitaintiie #B833 launch ground cloud

at Cape Canaveral Air Station on 15 October 1997 at 0443 EBR® presented are pertinent meteorological data taken from tow

ers, Doppler radarandrawinsonde balloons. IR cameras were used at four locations around the launch site to track the trajectory

andtime evolution of the exhaust ground cloud for 1.5-2.5 min following launch. Meteorological data were collected to improve

understanding@f cloud dispersion and to use as input during model simulations and evaluations. Rawinsonde balloon data, 915

MHz Doppler radar data, and meteorological tower data were collected and archived. These data and similar data from other

launcheswill be used to determine the accuracy of atmospheric dispersion models such as the Rocket Hxieat&tifision

Model (REEDM) in predicting toxic hazard corridors (THCs) at the USAF Eastern asteYs Ranges. Reduction of available

imagerydata yielded limited information on cloud rise and dispersion.iffilagery showed that the bottom edge of the launch

cloudrose above the altitude of the bottom of the atmospheric clouds (514 m AGL) within 2.3 min after launch. REEDM 7.08

predictedthat the bottom edge of the launch cloud would stabilize at 480 m AGL. The bottom of the actual launch cloud therefore

roseat least 7% higher than predicted by REEDM 7.08. Analysis of the imagery also showed that the rising cloud had an air en

trainment coefficient (ratio of increase in diameteincrease in altitude) of 0.39. This is significantly smaller than the default

air entrainment coétient of 0.64 that is used in REEDM 7.08.

DTIC

Rocket ExhausE&ffluents;Data Acquisition;Exhaust Clouds

19990008885NASA Marshall Space Flight Centétuntsville, AL USA
Fastrac Rocket Engine Combustion Chamber Acoustic Cavities
Christensenkric, Sverdrup &hnologyInc., USA; Nesman,dm, NASA Marshall Space Flight Cent&ISA; 1998; 6p; In En
glish; 10th; Propulsion, 26-27 Oct. 1998, Huntsville, AL, USA, Original contains color illustrations
Contract(s)/Grant(s): NAS8-40836; NASA Project 242-34X® Copyright; Aail: CASI; A02, Hardcopy; A01, Microfiche
A three dimensional modal analysis was performed using finite fluid elements. The analysis shows four distinct modes of
the Fastrac chamber plus cavities near the frequency of the chamber first tangential mode. The moillesthatecthe complex
ity of fluid oscillations in a three dimensional chamber and acoustic cavity. In addition, a first tangential forcing function was
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appliedto the chamber with three fifent acoustic cavity fluid temperatures. It was observed that the acoustic cavity fluid- temper
aturehas a significant &fct on the response of the chamber to first tangential mode oscillations.

Author

Three Dimensional Model€ombustion Chamberfocket EnginesCavities

19990008956United Space Boosters, In€ocoa Beach, FL USA
Cathodic Protection Deployment on Space Shuttle Solid Rocket Boosters
Zook, Lee M., United Space Boosters, Inc., USA; 1998;1n English; Cathodic Protection, 3 NA®98, Norfolk, VA, USA,;
Sponsoredby American Society for&sting and Materials, USA
Contract(s)/Grant(s): NAS8-36300; No Copyrightafl: CASI; A03, Hardcopy; A01, Microfiche

Corrosionprotection of the space shuttle solid rocket boosters incorporates the use of gathtediton(anodes) in concert
with several coatings systems. The SRB design hgs tarbon/carbon composites(motor nozzle) electrically connected to an
aluminumalloy structure. Early in the STS progratime aluminum structures incurred tremendous corrosive attack due primarily
to the galvanic couple to the carbon/carbon nozzle at coating damage logasorontributing to the galvanic corrosion prob
lem were stainless steel and titanium alimmponents housed within the aluminum structures and electrically connected to the
aluminum structures. This paper will highlight the evolution in the protection of the aluminum structures, providing historical
informationand summary data from the operation of the corrosion protection systems. Also, data and informatianalvitliée
regardingthe evaluation and deployment of iganic zinc rich primers as anode area on the aluminum structures.
Author
Cathodic CoatingsSpace Shuttle BoosteSprrosion Pevention;Protection;Rocket Nozzles

1999000904 3National Aerospace Lablokyo, Japan
Observation of the Cavitation in Rocket Tirbopump Inducer, 1st Report, Effect of Casing Geometry
Watanabe, M., National Aerospace Lab., Japan; Hashimotdafional Aerospace Lab., Japaratdahabe, Y National Aere
spacelLab., Japan; Hasegawa, National Aerospace Lab., Japamnyada, H., National Aerospace Lab., Japan; N897; 20p;
In Japanese
Report No.(s): PB99-108839; NAL-TR-1325; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Some observations of rotating cavitation in a rocket turbopump inducer were made witligasesf casing: a modified,
an original and a straight casing. Rotating cavitation was observed with the original casing at the design flow rate, but was not
observedvith the modified or the straight one. The region of occurrence of rotating cavitation with the modified or the straight
casingseemed to be shifted to a higher flow rate range, which might be causedhbgkfiew at the inducer inlet. It is also re
portedthat the low cycle oscillatiothat occurred after attached cavitation is related to rotating cavitation and attached cavitation.
NTIS
CavitationFlow; Turbine PumpsRocket Engined;inings

19990009075GenCorp AerojetSacramento, CA USA
Strutjet Matur es to Support Populsion Needs in the 2000+ fld
Siebenhaar., GenCorp Aerojet, USA; Bulman, M. J., GenCorp Aerojet, USA; 1998; 4p; In English; 14th, 5-10 Sep.uk899, T
Italy
Contract(s)/Grant(sNAS8-40891; No Copyright; vail: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract Only

The Strutjet, Aerojes Rocket Based Combined Cycle (RBCC) concept, was discussed in a previous ISABE paper as an enab
ling propulsion concept for single stage to orbit applications. This paper describes the technical progress of the Strutjet since 1996
togethemwith a rationale why RBCC engines in general and the Strutjet in partiendrthemselves uniquely to systems having
theability to expand current space and also open new global "rapid delivery” markets. In pattieytaper substantiates the
claimswhy for certain missions RBCC powered vehicles can be operated at higgersntiaan all rocket systems, and why within
thefamily of conceivable RBCC systems the Strutjet excels due to its unique architecture and design features. A special emphasis
is given to the selection of the engiseam/scram mode design point because only that mode can add significantiyjissiba
effectivelsp. The thrust produced by an airbreathing engine is directly related to the mass of air processed. This air is captured
by the inlet and compressed to raise the pressure for combustion and subsequent expansion. The net accelerating ftece is the dif
encebetween the gross thrust and total vehicle drag (including the spill drag). This totiasl kigtgest at low speeds when the
grossthrust is lowest. When the net accelerating force ismoast of the fuel burned is wasted overcoming the vehicle drag. Higher
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thrustis necessary to perform the mission. One method is to leave the rocketger but this results in much higher propellant
consumption.

Author

Propulsion; Thrust; Propellant ConsumptionAir Breathing EnginesCombustionDrag

19990009078Pennsylvania State UnjWropulsion Engineering Research Certi¢ate College, AUSA
Rocket Ignition Demonstrations Using Silane
Pal, SibtoshPennsylvania State Unj\JUSA; Santoro, Robert, Pennsylvania State Univ., USatKivs, Wlliam B., Pratt and
Whitney Aircraft, USA, Kincaid, Kevin, Pratand Whitney Aircraft, USA; Oct. 14, 1998; 5p; In English; 10th; Propulsion Sympo
sium,26-27 Oct. 1998, Huntsville, AL, USA
Contract(s)/Grant(s): FOP 242-72-01; No Copyright)\il: CASI; A01, Hardcopy; A01, Microfiche

Rocketignition demonstration tests using silane were performed at the Penn State Combustion Research LAbwratory
sink combustor with one injection element was used with gaseous propellants. Mixtures of silane and hydrogen were used as fuel,
andoxygen was used as oxidizReliable ignition was demonstrated using fuel lead and and a swirl injection element.
Author
Ignition; RocketsHydrogen;Silanes;Gas Mixtues; Combustion
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1999000847 7United Space Boosters, InMaterials and Processes Deptuntsville, AL USA
Evaluation of Convergent Spray EBchnology(TM) Spray Piocess for Roof Coating Application
Scarpa,)., United Space Boosters, Inc., USA; Creighton, B., United Space Boosters, Inc., USA; Halited Space Boosters,
Inc., USA; Hamlin, K., United Space Boosters, Inc., USA; Howard, T., United Space Boosters, Inc., USA; Sep. 1998; 50p; In
English
ReportNo.(s): PB99-104697; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The overall goal of this project was to demonstrate the feasibility of(CST) CmmieSpray &chnology (fademark) for
theroofing industry This was accomplished by producing an environmentally compliant coating utilization recycled materials,
a CST(Trademark) spray process portable application cart, and hand-held applicator with a CST(Trademark) spray process
nozzle.The project culminated with application of this coating to a nine hundred sixty square foot metal for NASA \baiateall
Flight Center (MSFC) in Huntsville, Alabama.
NTIS
Pollution Contpol; Sprayed CoatingdRoofs;Spray Nozzles

19990008586NASA Johnson Space Centelouston, TX USA
Distributed Pore Chemistry in Porous Organic Polymers
Koontz, Steven L., InventoiNASA Johnson Space CentefSA; Aug. 25, 1998; 16p; In English; Continuation-in-part of aban
doned US-Patent-Appl-SN-857901, filed @@r. 1992, US-Patent-5,369,012, and a continuation-in-part of abandoned -US-Pat
ent-Appl-SN-997265filed 23 Feb. 1993, US-Patent-5,332,551
Patentinfo.: Filed 3 Jun. 1994; NASA-Case-MSC-22419-1; US-Patent-5,798,261; US-Patent-Appl-SN-254361; No Copyright;
Avail: US Patent andrademark Cfice, HardcopyMicrofiche

A method for making a biocompatible polynaeticle using a uniform atomic oxygen treatment is disclosed. The sub-strate
may be subsequently optionally grated with a compatibilizing compound. Compatibilizing compounds may include proteins,
phosphorylcholingroups, platelet adhesion preventing polymers, albumin adhesion promoters, and the like. The compatibilized
substratanay also have a living cell layer adhered thereto. The atomic oxygen is preferably produced by a flogiag afier
crowavedischage, wherein the substrate resides in a sidearm out of the plasma. Also, methods for culturing cells for various pur
poseausing the various membranes are disclosed as well. Also disclosed are pganirs polymers having a distributed pore
chemistry(DPC) comprising hydrophilic and hydrophobic regiand a method for making the DPC by exposing the polymer
to atomic oxygen wherein the rate of hydrophilization is greater than the rate of mass loss.
Official Gazette of the U.S. Patent anchdemark Cffce
Porosity; Procedues; Proteins; AdhesionAfterglows

25



19990008715Army Research LapHuman Research and Engineering Directoiaberdeen Proving Ground, MD USA
Hydrogen Plasma Removal of Military Paints: Chemical Characterization ofSamples Final Report Mar. 1997 - May 1998
Kaste,P J.; Daniel, R. G.; Pesce-Rodriguez, R. A.; SchroedeA.; Escarsega, J. A.; Oct. 1998; 79p; In English
Contract(s)/Grant(s): Proj-1L1602AH43
Report No.(s): AD-A354821; ARL-TR-1825; No Copyrightyal: CASI; A05, Hardcopy; A01, Microfiche

A moderate temperature hydrogen plasma has been developed for removal of chemical-agent-resistant coating {CARC) pro
pellant coatings, and the chemistry and morphology of the CARC removal process has been investigated. A microwave-based
plasma generator, producing a low-temperature atomic beam was used to treat the samples. The plasma heats the sample on
10-20deg C. Additional heat was suppligdmaintain temperatures of 200-300 deg C. Helium and hydrogen plasmas were studied
in this efort. However helium was not at all ffctive, showing that atomic bombardment alone is ndicgiit to remove the
paint,and that chemical reactivity is needed. One of the CARC paints studied, a conventional formulation, is on the qualified prod
uctslist, while the other twdormulations are experimental. Paint variables that were studied include: one- and two-pack formula
tions; moisture-cured and water-reducible chemistries; aluminum with chromate, and steel with zinc phosphate conversion
coatings;and presence or absence of an adhesive epoxy sulilagesamples were characterized by microreflectance and photo
acoustidrouriertransforminfrared spectroscopies. Heat treatment to 300 deg C resulted in some degradation of the conventional
CARC, but the experimental CARC was mostly @eeted. The hydrogen plasma removed up to 50 weight-percent of the CARC
layers, but was much mordedtive in degrading the conventional formulatiomtially all of the urea, amine, and polyurethane
(present in the resin as a prepolymer) functional groups were removed by the H-plasma in the case of the conventional propellant,
whereasn the experimental paints, these groups were only slightly reduced.
DTIC
AdhesivesAluminum;Amines;Atomic BeamsAtoms;Chemical Attack

19990008819Cornell Univ, School of Civil and Environmental Engineerifitpaca, NY USA
Compendium of Technical Papers on the Reductiv®echlorination of Chlorinated Solvents Final Report Aug. 1993 - Oct.
1996
GossettJ. M., Cornell Uniy, USA; Zinder S. H., Cornell Uniy USA; Aug. 1997; 50p; In English
Report No.(s): AD-A354532; AFRL-ML-TR-1998-4536; No Copyrightafl: CASI; A03, Hardcopy; A01, Microfiche

This compendium of technical papers represents three yearsrkfin the investigation of the anaerobic biodegradation of
tetrachloroethylene (PCE). Cornell researchers had previously developed a methanol (MeOH)/PCE enrichment culture which
dechlorinatesigh concentrations ¢&#CE and other chlorinated ethenes to ethene (ETH), representing complete detoxification.
This culture dechlorinates PCE at unprecedented, high rates figiler@fuse of MeOH as the electron donor for reductive dechlo
rination. However research at Corneshowed that MeOH was not the direct donor for PCE dechlorination, but rather H2. MeOH
andother reductants found to support dechlorination mexgtye as H2 precursors. Three alternative electron donors (ethanol,
butyrate,and lactate) were evaluated to circumvent the problem of methanogenic competitiensiopplied donofl he final
selectedsubstrate was used in a continuous-flow reactor study with the H2/PCE enrichment culture. Engineering studies examined
thekinetics of, chlorinated ETH utilization, with emphasis on vinyl chloride (VC) dechlorination to ETH. Acclimation and induc
tion issues were explored. Microbiological studies towards a better understanding of the nature and the requirements of the dechlo
rinating organisms were explored. The nutrition of the dechlorinating organisms was examined with the goal of finding and
identifying reliable high-potency sources if the nutrients.
DTIC
Chlorination; SolventsBiodegradation;Microbiology; Chlorine Compounds

19990008907Research andethnology Oganization RTO Applied \&hicle Technology PaneNeuilly-surSeine, France
Intelligent Processing of High Performance MaterialsLe Traitement Sophistique de Materiauxr@s Performants
Nov. 1998; 164p; In English, 13-14 May 1998, Brussels, Belgium; Also announced as 19990008908 through 19990008923
Report No.(s): RTO-MP-9; AC/323(AVT)TP/5; ISBN 92-837-1004-5; Copyright Waived; Avail: CASI; A08, Hardcopy; A02,
Microfiche

This report contains the papers presented abek®tiop orintelligent Processing of High Performance Materia¢moised
by the Applied #hicle Technology Panel (AT) of RTO, in Brussels, Belgium, 13-14 May 1998. The papers describe various
aspects of intelligent processing, a methodology for simulatingamilolling the processing and manufacturing of materials,
which is finding widespreadpplication during the manufacture of functional electronic, photonic, and composite materials as
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well as primary metals such as steel and aluminium. The papers are presented under the following headings: Overview and analyti
caltechniques, Metallic materials applications, and Non-metallic materials applications.

Author

Process Control (Industry); Artificial Intelligence; Materials Science; Manufacturing; Composite Materials; Computerized
Simulation;Metals

19990008970Brigham Young Univ, Dept. of Chemistry and BiochemistBrovo, UT USA
Assessmenbf Exposure to Sensitizing Rosin-Derived Compounds ém Electronics Soldering Final Report, 1 Jun - 30 Apr
1998
Bowerbank Christopher R.; Lee, Milton L.; No®¥6, 1998; 77p; In English
Contract(s)/Grant(s): NO0014-97-1-08666
Report No.(s): AD-A355713; R0200793; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

Exposure potential for rosin-derived compounds, including volatile and semivolgtilieiocompounds produced during
electronics soldering operations using rosin-based fluxes and rosin core solders, was investigated. A reaction system was
constructedor trapping emission products. Particulate matter was collected on filters, and vofgtilee @mompounds were eol
lectedon sorbent tube media for analysis by gas chromatography/mass spectrometry (GC/MS). Comparisons were made betweer
reaction system samples and actual breathing zone samples collected during soldering operations. Other work included: (1) A
protein conjugation/haptenation mechanism for 7-oxodehydroabietic acid, an oxidized resin acid compound present in aerosol
producedby heating rosin flux, (2) Identification of low molecular weight aldehydes in soldering emissions usihgayaatog
raphy/masspectrometery (GC/MS), (3) In vitro studies of resin acid metabolism to identify mammalian metabolites produced
from dehydroabietic acid, and (4)rapid method for analyzing headspace sampling of aldehydes using solvating gas chromatog
raphy(SGC). This project provided information regarding the specific compounds generated during rosin helstitigiric
solderingapplications. A possible biological mechanism was shown for sensitization to a resin acid present in aerosol produced
duringheating rosin flux. The work described may prove useful in producing an exgtesdard for contaminant sampling -dur
ing electronics soldering operations.
DTIC
Low Molecular Wights;Mass Spectrscopy;Gas ChomatographyOrganic Compounds

19990008998Kyushu Uniy, Inst. of Advanced Material Studfasuga, Japan
Asymmetric Synthesis of 3-(1-Phenylethylamion)-1-mpanol from 3-[(1-Phenylethlidene)amino]popene by a Sequence
of Hydroboration/Imine Reduction
TanakaJunji, Kyushu Uniy, Japan; Mimaki, Hiroaki, Kyushu Unj\Wapan; Kanemasa, Shuji, Kyushu Uniapan; Th&eports
of Institute of Advanced Material Study, Kyushu University; 1994; ISSN 0914-3793; Volume 8, No. 1, pp. 71-78; In English;
Copyright; Avail: Issuing Activity Hardcopy, Microfiche

A new synthetic method consisting of a hydroboration/iméakeiction sequence is described. Hydroboration of 3-[(1-pheny
lethylidene)amino]-propeneith optically pure isopinocanpheylborane is followed by the reaction with diethylzinc and then the
oxidationwith hydrogen peroxide to produce 3-(I phenylethylamino)-I-propanol with a moderate enantiosel@titviikylbe
raneproduced in the hydroboration step forms a chiral five membered complex structure which induces the new chirality in the
imine reduction step.
Author
AsymmetrySynthesis (Chemistryijydroboration;Imines;Amines

19990009005Kyushu Uniy, Inst. of Advanced Material Studfasuga, Japan
Synthetic Photochemistry Report 66, The Photoaddition of 2-Oxo-gamma-valetactone to Cyclohexene
Hatsui, Toshihide, Kyushniv., Japan; Kitashima,oBhio, Kyushu Uniy Japan; @keshita, Hitoshi, Kyushu UniMapan; The
Reportsof Institute of Advanced Material Studgyushu University; 1994; ISSN 0914-3793)lidme 8, No. 1, pp. 17-21; In En
glish; Copyright; Avail: Issuing Activity Hardcopy, Microfiche
Photocycloaddition of 4-methyl-2-oxo-gamma-valerolactone to cyclohexene gave three [2+2] cycloadducts. The stereos-
tructuresof photoproducts were identified by detailed NMR spectral analyses includingeM@@Ements. The photocycload
ducts were convertible to [2-(1 propenyl)cyclo-hexyl]glyoxylic acids.
Author
Photochemical ReactionSynthesis (Chemistrylethyl Compounds
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19990009035Kyushu Uniy, Inst. of Advanced Material Studasuga, Japan
Synthesis and Mecurophilic Properties of Bis(2-toponyl) Thioethers of Di-,Tri-, and Tetraethylene Glycols
Mori, Akira, Kyushu Univ, Japan; Kubo, Kanji, Kyushu Unj\dapan; Hirayama, Shun-ichi, Kyushu Undapan; akeshita, Hi
toshi, KyushuUniv., Japan; The Reports of Institute of Advanced Material Stigyshu University; 1994; ISSN 0914-3793;
Volume 8, No. 1, pp. 185-188; In English; Copyrightai Issuing Activity Hardcopy, Microfiche

Condensatiomeaction of 2-(p-toluenesulfonyloxy)tropone with bis(2-mercaptoethyl) ethers of ethylene glycol homologues
affordedbis(2-troponyl) thioethers of oligoethylene glycol derivatives. Due to an acyclic nature of polyethylene glycql moiety
theyformed complexes with various metal ions. Reversible complexes with mercury salts were recognized.
Author
Synthesis (Chemistry§lycols; Mercury (Metal); Ethers;Ethylene Compounds
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COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials. For ceramic materials see 27
Nonmetallic Materials.

19990008596NASA Ames Research Centdoffett Field, CA USA
Flexible Ceramic-Metal Insulation Composite and Method of Making
Rasky,Daniel J., InventgiNASA Ames Research Centé&tSA; Sawko, Paul M., InventoNASA Ames Research CentelSA;
Kilodziej, Paul, InventarNASA Ames Research Centé&fSA; Kourtides, Demetrius A., InventddASA Ames Research Center
USA; Apr. 28, 1998; 7p; In English; Continuation-in-part of abandoned US-Patent-Appl-SN-700368, filed 6 May 1991
Patentinfo.: Filed 1L Jan. 1993NASA-Case-ARC-1989-1GE; US-Patent-5,744,252; US-Patent-Appl-SN-075367; No-Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

A method for joining a woven flexible ceramic fabric and a thin metal sheet creating an integral metal surfaced flexible ther
mal protection article, which methods compress: placing multiple dots of high temperature metallic or fabric and the thin metal
sheetin a random or @anized pattern, with the proviso that the brazing material covers about 10% or less of the surface of one
flat side of the metal sheet; heating the flexible ceramic fabric, brazing material and thin metal sheet for a predetermined period
of time to integrally connect the same; and cooling the formed flexible article to ambient temperature. Preferably treeflexible
ramicis selected from fibers comprising atoms of silicon, carbon, nitrdgeon, oxygen or combinations thereof. The flexible
thermalprotection article produced is also part of the present invention. The thin metal sheet is comprised of titanium, aluminum,
chromium, niobium or alloys or combinations thereof. The brazing material is selected from copper/silver or copper/gold or is
aceramic brazing or adhesive material.
Author
CeramicsThermal Potection;Ambient €mperatue; Chromium AlloysAluminum Alloysfabrics; Metal SheetsNiobium At
loys; Materials Science

19990008598Cleveland State UnivDept. of Materials Scienc€leveland, OH USA
Wear and Friction Behavior of Metal Impregnated Microporous Carbon Composites
Goller, Gultekin, Cleveland State Univ., USA; Koty, D. P., Cleveland State Univ., USA; Tewari, S. N., Cleveland State Univ.,
USA,; Singh, S. N., NYMA, Inc., USA; 8kin, A., Technical Univ of Istanbul, Trkey; Metallugical and Materials fAnsactions
A; Nov. 1996; Wlume 27A, pp. 3727-3738; In English; No Copyrightaik Issuing Activity Hardcopy, Microfiche

Metal-matrix composites have been prepared by pressure-infiltration casting of copper-base alloy melts into microporous
carbon preforms. The carbon preforms contained varying proportions of amorphous carbon and graphite. Load dependence of
thewear and friction behavior of the compogiias has been examined under ambient conditions against cast-iron plates, using
apin-on-plate reciprocating wear test€he wear resistance of the composite is significantly improved, as compared with the base
alloy. Contrary to the normally expected behayibe addition of graphite to the amorphous carbon does not reduce the friction
coefficient,especially at high loads. The wear and friction behavior of the compositey isensitive to the size and distribution
of the microstructural constituents.
Author
Wear Resistance; Friction Reduction; Carbon; Amorphous Materials; Coefficient of Friction; Iron Alloys; Metal Matrix
Composites
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19990008648NASA Lewis Research Centeleveland,OH USA
Flow/Damage Surfaces for FibeiReinforced Metals Having Different Periodic Microstructures
Lissenden(liff J., Pennsylvania State UniWJSA; Arnold, Steven M., NASA Lewis Research Centi3A,; lyer Saiganesh K.,
Pennsylvani&tate Univ., USA; Nav1998; 33p; In English
Contract(s)/Grant(s): FOP 523-21-13
ReportNo.(s): NASA/TM-1998-208805; EAB89; NAS 1.15:208805; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Flow/damagesurfaces can be defined in terms of stress, inelastic strain rate, and internal vasiaglesthermodynamics
framework.A macroscale definition relevant to thermodynamics and ugakle experimental program is employed to map out
surfaces of constant inelastic power in various stress planes. The inelastic flow of a model silicon carbide/ titanium composite
systemhaving rectangulahexagonal, and square diagonal fiber packimgys subjected to biaxial stresses is quantified by flow/
damagesurfaces that are determined numerically from micromechanics, using both finite element andltfsisgeneralized
methodof cells. Residual stresses from processing are explicitly included and damage in the forrmadfiibedebonding under
transverseensile and/or shear loading is represented by a simple interface model. The influence of microstructural architecture
is largest whenever fibematrix debonding is not an issue; for example in the presence of transverse compressive stresses. Addi
tionally, as the fiber volume fraction increases, so does fhetedf microstructural architecture.itWregardto the micromechan
ics analysis, the overall inelastic flow predicted by the generalized method of celexisitent agreement with that predicted
usinga lage number of displacement-based finite elements.
Author
Fiber CompositesMetal Matrix CompositedvlicromechanicsFinite Element Methodylicrostructue; Damage;Shear Sess;
Strain Rate;Transverse Loads

19990008653NASA Lewis Research CenteZleveland,OH USA
Fabrication and Resistivity of IBr Inter calated \Vapor-Grown Carbon Fiber Composites
Gaier,James R., NASA Lewis Research CentEA; Smith, Jaclyn M., Manchester Coll., USA; Gahl, Gregory K., Manchester
Coll., USA; Stevens, Eric C., Manchester Coll., USA; Gaitlizabeth M., Manchester Coll., USA; Nd098; 15p; In English;
5th; Composites Engineering, 3-Tul. 1998, Las &jas, NYUSA,; Sponsored by International Community for Composites-Engi
neering,Unknown
Contract(s)/Grant(s): FOP 632-1E-1E
ReportNo.(s): NASA /TM-1998-208493; E1P82; NAS 1.15:208493; NGopyright; Asail: CASI; A03, Hardcopy; A01, Micro
fiche

Compositesising vapoigrown carbon fibers (VGCF), the most conductive of the carbon fiber types, are attractive for ap
plicationswhere low densityhigh strength, and at least moderate conductivity are requiredas@ctromagnetic interference
shieldingcovers for spacecraft. The conductivity can be enhanced another order of magnitude by intercalation of.tife VGCF
a high Z intercalate is used, the protection of components from ionizing radiation can be enhanced also. Thus, the intercalation
of VGCF with IBr is reported. Since composite testing is required to verify properties, the intercalation reaction optimization,
stability of the intercalation compound, scale-up ofititercalation reaction, composite fabrication, and resistivity of the resulting
compositess also reported. The optimum conditions for low resistivity and uniforfoitthe scaled up reaction (20-30 g of prod
uct)were 114 C for at least 72 hyielding a fiber with a resistivity of 8.7 +/- 2 méh. The thermal stability of these fibers was
poor,with degradation occurring at temperatures as low as 40 G thaigh they were insensitive to water vagiwmposite
resistivitywas 200 +/- 30nW-cm, as measured by contactless conductivity measurements, about a factor of five higher than would
be expected from a simple rule of mixtures. The addition of 1.0 percent Br 2 intercalated microfibers increased the resistivity of
the composites by more than 20 percent.
Author
Carbon Fibers;Intercalation; Electrical Resistivityfiber CompositesSpacecraft Shieldindzabrication

19990008719Army Construction Engineering Research L.&hampaign, IL USA
Development and Demonstration of Advanced Design Composite Structural ComponenEnal Report
Howdyshell, Paul A.; fovillion, Jonathan C.; GangaRao, Hota Mopez-Anido, Roberto; Jul. 1998; 78p; In English
Report No.(s): AD-A354825; CERL-TR-98/99; No Copyrightiadl: CASI; A05, Hardcopy; A01, Microfiche

Composite materials have been demonstrated to be effective in high-performance applications where traditional materials
fail, especially in aggressively corrosive environments. Many corrosion-resistant applications are industrial load-bearing ele-
ments, but the construction industry has mainly used composites in nonstructural applications. Most fiber-reinforced polymer
(FRP)composites have not been optimized for civil engineering applicationspamdntional civil engineering design prece
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duresmay not efiectively exploit the unique mechanical properties of FRP compositedeguately define potential failure mech
anisms. The objective of this work was to develop, test, and demonstrate optimized, advanced-design composite structural
components for civil engineering applications. First, new glass FRP fiber architectuesdeveloped, tested, and optimized.

Next, using the optimized fiber architecture, a pultruded interlocking hexagonal structural system called the H-Deck was de-
signedtested, and compared with performance standards published by the American Association of State Highhaag-and T
portation Officials (AASHTO). Finally, two short-span FRP composite H-deck demonstration bridges were successfully
constructedDetailed results from the testing and optimization phases of the study are documented, and economic analysis sug
geststhat life-cycle costs for properly selected FRP composite H-Deck applications will be lower than for comparable reinforced
concreteapplications. Information on the commercial availability of the composite H-Deck system is also provided.

DTIC

Composite MaterialsComposite Structess; Conceetes;Construction IndustryCorrosion; Corrosion Resistance

19990008831NASA Lewis Research Centé&leveland, OH USA
Flow/Damage Surfaces for FibeiReinforced Metals having Diffelent Periodic Microstructures
Lissendengliff J., Pennsylvania State UniWJSA; Arnold, Steven M., NASA Lewis Research Centi3A; lyer, Saiganesh K.,
Pennsylvani&tate Univ., USA; Nav1998; 32p; In English
Contract(s)/Grant(s): NCC3-481TRP 523-21-13
ReportNo.(s): NASA/TM-1998-208805; NAS 1.15:208805; E389; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

Flow/damagesurfaces can be defined in terms of stress, inelastic strain rate, and internal vasiaglesthermodynamics
framework.A macroscale definition relevant to thermodynamics and ugahle experimental program is employed to map out
surfaces of constant inelastic power in various stress planes. The inelastic flow of a model silicon carbide/ titanium composite
systemhaving rectangulahexagonal, and square diagonal fiber packing, arrays subjected to biaxial stresses is quantified by flow/
damagesurfaces that are determined numerically from micromechanics. using both finite element andl{fstsgeneralized
methodof cells. Residual stresses from processing are explicitly included and damage in the forrmedtiibedebonding under
transverseensile and/or shear loading is represented by a simple interface model. The influence of microstructural architecture
is largest whenever fibematrix debonding is not assue, for example in the presence of transverse compressive stresses. Addi
tionally, as the fiber volume fraction increases, so does fheteff microstructural architecture.itWregardto the micromechan
ics analysis, the overall inelastic flow predicted by the generalized method of celexiseitent agreement with that predicted
usinga lage number of displacement-based finite elements.
Author
Metals; Microstructue; MicromechanicsStress-Strain Relationship$ransverse Load<inite Element Methodsiber Com
posites;Debonding (Materials)Axial Stess

19990008915Naval Air Systems Commanéerospace Materials Diatuxent , MD USA
Intelligent Processing of P/M Materials
Frazier,William E., Naval Air Systems Command, USAalifman, Jdfey, Drexel Univ, USA; Parrish, Phillip A., MASYS,
Inc., USA; Nov. 1998; 8p; In English; Also announced as 1999000880pyright Waived; Avail: CASI; A02, Hardcopy; A02,
Microfiche

Emphasigs being placed on trecquisition of @brdable, reliable, and sustainable advanced airframes and propulsion sys
tems.Net-shape processing of high performance structural matisrizfisignificant technological interest because of its potential
for decreasing the cost and enhancing the performance of these aircraft components. Component cost is reduced because of t
intrinsic high material utilization and a reduction in machining and finishing operations. The net-shape, hot isostatic press (HIP)
consolidation of particulate materials (P/M) is considered one of the enabling technologies for the consolidation of costly and
difficult to melt-process materials. This paper explores the benefits of P/M processing and focuses on the development of an intel
ligent hot isostatic press (IHIP).
Author
Proces<LContol (Industry); Computer Aided Manufacturingdot Isostatic Pessing;Smart MaterialsAircraft Structues; Costs

19990008923AerospatialeCCR Louis BleriatSuresnes, France

Smart Curing of Composite Materials in Autoclave

Dublineau, P., Aerospatiale, France; Cinquin, J., Aerospatiale, France; Nov. 1998; 3p; In English; Also announced as
19990008907Copyright Waived; Avail: CASI; A01, Hardcopy; A02, Microfiche
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When fabricating structures made of fibre reinforced organic matrix composites careful attention must be paid to the
manufacturingorocedures. The quality of the part mayfesuénd the cost may become excessive if improper manufacturing pro
cessesre used. Thereforthe manufacturing process must be selected carefully to ensure that both the quality and the cost are
acceptableThe major process variables which must be selected and controlled are the heat and pressure applied during autoclave
curing of thermosettingnatrix composites. Although the aforementioned process variables can be chosen emitieicatipiri
cal approach is undesirable and often impractical. Empirical, trial, and error methods are expahtive consuming, and do
notensure that the resulting processing conditions are optimum. It is far more advantageoumvaniént to establish the re
quired process conditions and process variables either by the use of analytical models, or by expert systemAT BREROSP
asdeveloped software SCOOP-PON(R) for modelling and simulation of cure processes of structures made of fibre reinforced
organic matrix composites. This presentation describes a computerised definition of optimise cure cycle to the simultaneous con
trol of materials reaction behaviour and consolidation dynamics in autoclave. General output of cure sisthatigptimum
curecycle used by the autoclave temperature contrdiles cycle takes in account: Part definition (material, fibre, geometry),
Polymerisation tools and environment, Autoclave characterastit Autoclave loading (position of parts inside the autoclave).

In addition a dynamic control of the polymerisation could be made using dielectric sensors inside the composite part. The real
time control can be use as a feedback closed-loop control modification of autoclave power based on actual reaction behaviour
of material. Cure simulation and dynamic control of the autoclave process improve cured product quality and reduce fabrication
costby providing: Process optimisation, Reduced process inconsistencies and product rejextfaradion of process reaction
behaviourkinetics, Non destructive verification of cured properties, Accurate, permanent process documentation, and Flexibility
in adapting to new of modified process (material, tool...).

Author

Proces<Contol (Industry); Expert System&omputer AidedManufacturing;Dynamic Contol; Feedback Contd; Fiber Com
posites;Real Tme OperationSmart MaterialsCuring; Autoclaves

19990008952Tel-Aviv Univ., Ramat-Aiv, Dept. of Solid Mechanics, Materials and Structuiies-Aviv, Israel
Micromechanical Prediction of the Effective Coefficients of Thermo-Piezoelectric Multiphase CompositeBinal Report
Aboudi, Jacob, €l-Aviv Univ., Ramat-Aiv, Israel; Nov 1998; 26p; In English
Contract(s)/Grant(s): NAS3-97190TRP 523-21-13
ReportNo.(s): NASA/CR-1998-208521; EE376; NAS 1.26:208521; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

The micromechanical generalized method of cells model is employed for the prediction tédtieecélasticpiezoelectric,
dielectric,pyroelectric and thermal-expansion constantsoltiphase composites with embedded piezoelectric materials. The
predictedeffective constants are compared with other micromechanical methods available in the literature and good agreements
areobtained.
Author
MicromechanicsPiezoelectricity;Thermal ExpansiorDielectrics

19990008957NASA Lewis Research Cenjetleveland, OH USA
Fabrication and Resistivity of IBr Inter calated Vapor-Grown Carbon Fiber Composites
Gaier,James R., NASA Lewis Research CentEA; Smith, Jaclyn M., Manchester Coll., USA; Gahl, Gregory K., Manchester
Coll., USA; Stevens, Eric C., Manchester Coll., USA; Gaiglizabeth M., Manchester Coll., USA; Nd©98; 16p; In English;
5th; Composites Engineering, 3-Tul. 1998, Las &jas, NYUSA, Sponsored by International Community for Composites-Engi
neering,Unknown
Contract(s)/Grant(s): FOP 632-1E-1E
ReportNo.(s): NASA/TM-1998-208493; NAS 1.15:208493; E282; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

Compositesising vapoicrown carbon fibers (VGCF), the most conductive of the carbon fiber types, are attractive for ap
plicationswhere low densityhigh strength, and at least moderate conductivity are requiredasactromagnetic interference
shieldingcovers for spacecraft. The conductivity can be enhanced another order of magnitude by intercalation of.tife VGCF
a high Z intercalate is used, the protection of components from ionizing radiation can be enhanced also. Thus, the intercalation
of VGCF with IBr is reported. Since composite testing is required to verify properties, the intercalation reaction optimization,
stability of the intercalation compound, scale-up ofititercalation reaction, composite fabrication, and resistivity of the resulting
compositess also reported. The optimum conditions for low resistivity and uniforfoitthe scaled up reaction (20-30 g of prod
uct) werell4 C for at least 72 hyielding a fiber with a resistivity of 8.7+/-2 micro-Omega-cm. The thermal stability of these
fibers waspoor, with degradation occurring at temperatures as low as 40 C in air, though they were insensitive to water vapor.
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Compositeresistivity was 20-30 micro-Omega-cm, as measured by contactless conductivity measurements, about a factor of five
higher than would be expected from a simple rule of mixtures. The addition of 1.0 percent Br2, intercalated microfibers increased
theresistivity of the composites by more than 20 percent.

Author

Electromagnetidnterference;Electrical ResistivityCarbon Fibers;Fiber CompositesHigh Stength;Microfibers;Intercala-

tion

19990008963Amoco Polymerinc., Alpharetta, GA USA
Avionics Composite Evaluation
Sullivan, B. J.; Houston, J. C.; Jan. 1998; 5p; In English
Report No.(s): AD-A355840; No CopyrightyAil: CASI; A01, Hardcopy; A01, Microfiche

Designers of electronic systems for current and next generation missiles systems are placing more emphasis on reducec
weight,increased functionality and improved reliabiliyith the advent of laye scale integration amdulti-chip modules, paek
agingengineers are rapidly reaching a point where more electronic components can be integrated into electronic systems than what
can be effectively cooled by traditional metal materials. This has resulted in the development of an increasing number of new
compositematerials thatan provide improvements over conventional packaging materials. These improvements include better
thermalmanagement, higher strength andsti§s, and significant weight savings. One composite material constituentrbeing
vestigatedo address these future requirements is high modulus pitched-based graphite fibers. These fibers exhibit thermal con
ductivity of up to three times that of copper in the fiber direction, are light weight and have a very low coefficient of thermal
expansio{CTE). These fibers can be combined with a number fdrdifit matrix materials such as polymers and metals, depend
ing on the specific application. This paper focuses on the implementation of high modulus pitch-based graphite composites into
two areas of missile avionics, chassis covers and printed wiring board (PWB) thermal plane/constraining cores. For these two
applicationsa significant weight savings was realized, thermal performance improved and mechanical integrity maintained by
replacingaluminum with pitch-based graphite fiber reinforceglamic matrix composites.
DTIC
Composite MaterialsThermal ConductivityPrinted Circuits; Matrix Materials; Large Scale Integration

19990008972Defence Science angdhnology Oganisation Aeronautical and Maritime Research Laelbourne, Australia
A Comparison of Normal and Accelerated Ageing of GRP Laminates Immersed in Seawater
Gellert, E. B Turley, D. M.; Apr. 1998; 39p; In English
ReportNo.(s): AD-A355721; DSD-TR-0668; DODA-AR-010-537; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Glassfibre reinforced plastic (GRP) materials for marine applications godesses to mechanical properties during ageing.
This study examined a polyestarphenolic and two vinylester GRP materials. Specimens were immersed in seav@deled
or loaded at a high service temperatur@@fleg C, or at 50 deg C as an accelerated ageing condititer. Mptake was monitored.
After ageing to near saturatidime losses in flexural strength ranged from 15 to 25% for the unloaded specimens. Loadirg in flex
ureat 20% of the strain to fail while ageing did not significantfeafthe water uptake or losses to mechanical propeGrester
losses in mechanical properties from the 50 deg C immersion were accompanied by indications of abnormal degradation. The
acceleratedgeing condition therefore appears unsuitable for the assessment of these materials.
DTIC
Glass Fiber Reinfared PlasticsfFlexural Stength;Mechanical Poperties

19990009073NASA Lewis Research Cenjetleveland, OH USA

Fabrication Routes for Continuous FiberReinforced Ceramic Composites (CFCC)

DiCarlo,James A., NASA Lewis Research Cent¢8A; Bansal, Narottam MNASA Lewis Research CentétSA; Nov 1998;
20p; In English

Contract(s)/Grant(s): FOP 523-21-13

ReportNo.(s): NASA/TM-1998-208819; NAS 1.15:208819; E424; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche
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The primary approaches used for fabrication of continuous fiber-reinforced ceramic composite (CFCC) components have
beenreviewed. The CFCC fabrication issues related to fin&grface, and matrix have been analyzed. The capabilities.-advan
tages and limitations of the five matrix-infiltration routes have been compared and discussed. Today. the best fabrication route
for the CFCC end-user is not clear and compromises need to be made depending on the details of the CFCC application. However
with time, thisproblem should be reduced as research continues to develop advanced CFCC constituents and fabrication routes.
Author
CeramicMatrix CompositesComposite Materialstiber CompositesCeramic FibersCarbon-Carbon Composites

19990009083National Defence Research Establishment, Div. of Guidance and Control, Materials and Underwater Sensors,
Stockholm, Sweden
Sandwich Element with Thermoplastic Matrix for Load Carrying Micr owave Windows: Mechanical Pioperties Sandwi
chelementmed Ermoplastmatris foer Lastbaerande Mikrovagsfoenster: Hallfasthetsegenskaper
Larsson, F National Defence Research Establishment, Sweden;1888; 24p; In Swedish
ReportNo.(s): PB99-103426; FOA-R-98-00756-615-SE; No CopyrighgilAlssuingActivity (Natl Technical Information Ser
vice (NTIS)), Microfiche

The aim of the reported work is to manufacture a sandwich element with honey comb core and facings of fiber reinforced
thermoplasticsThe problem has been solved by bondgingchased components with an adhesive thermoplastic film. The bond
ing was performed in a press under vacuum, pressure and heat. The process window is very narrow due to the risk of degradatior
andbuckling of the coreTensile strength of the bond is low compared to what can be obtained with a corresponding thermosetting
combinationand an epoxy adhesive film, due to the low capacity of the thermoplastic film for forming fillets at the openings of
the core cells. The relatively low tensile strength gives cause for studying alternative bonding methods. Such methods are
proposed.
NTIS
Sandwich Structures; Thermoplasticity; Thermoplastic Films; Loads (Forces); Microwaves; Reinforcing Fibers; Matrix
Materials
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INORGANIC AND PHYSICAL CHEMISTRY

Includes chemical analysis, e.g., chromatography,; combustion theory; electrochemistry, and photochemistry. For related information
see also 77 Thermodynamics and Statistical Physics.

19990008470Chinese Inst. of EngineerRipei, Taiwan, Province of China
Reaction of Carbon Disulfide and O-Phenylene Diamine byertiary Amine in the Presence of Potassium Hyaxide
Liu, Biing-Lang, National $ing Hua Uniy, Taiwan, Province of China; &tg, Maw-Ling, National §ing Hua Uniy, Taiwan,
Provinceof China; Journal ofhe Chinese Institute of Engineers; May 1998; ISSN 0253-388amé 21, No. 3, pp. 317-325;
In English
Contract(s)/Grant(s): NSC85-0402-E-007-004; No Copyrigh&ilAlssuing Activity Hardcopy, Microfiche

Thereaction of carbon disulfide and o-phenylene diamine catalygégttiary amine in the presence of KOH in an agqueous
solution/organicsolvent two-phase medium was carried out. The reaction was greatly enhanced by adding a small ameunt of terti
ary amine in the presence of KOH. The reaction of synthesizing 2-mercaptobenzimidazole (MBI) first toak thiecganic
phase. However, the potassium salt of MBI, which was produced from the reaction of MBI and KOH at the interface between
CH2CI2and H20, dissolved in the aqueous phase. The greatest advantage of using this process is that MBI in crystal form can
thenbe precipitated from the aqueous solution by adding an acidic compound. Based on the experimental data, a reaction mecha
nismwas proposed. The reaction of synthesizing MBI was first initiated by reacting CS2 and R3N to produce an active intermedi
ate (R3N-CS2). This active intermediate further reacted with o-phenylene diamine to produce the desired MBI product. In
addition,potassium hydroxide also reacteith H2S, which is a byproduct from the synthesis of MBI, to enhance the reaction.
Thereaction of CS2 and C6H4(NH2)2 in a two-phase medium is described by a pseudo-first-order rate law
Author
Amines;Potassium Hydixides;Carbon Disulfide;Hydrogen SulfidePiamines;Chemical Reaction®?henyls
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19990008664Duke Univ, Dept. of ChemistryDurham, NC USA
Preparation of Nanocrystalline Indium Antimonide Through Beta-Hydride Elimination from New Indium-Antimony
Single-SourcePrecursors
Foos,Edward E., Duke UniyUSA; Welis, Richard L., Duke UniyUSA; Rheingold, Arnold L., Delaware UnjWSA; Oct. 22,
1998;23p; In English N0O0015-95-1-0194
Report No.(s): AD-A355240; DU/DC/TR-79; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

The 1:1 mole ratio reaction of t-Bu3in with Sb(SiMe3)3 results in the formation of the Lewis acid-base adduct
t-Bu3In.Sb(SiMe3)3 (1), while the dimeric compound T-Bu2InSb(SiMe3)22 (11) is isolated from the 1:1 reaction of t-Bu2InCl
with Sb(SiMe3)3. Both the 2:1 reactions of t-Bu2InCl with Sb(SiMe3)3 and t-Bu2InCl with (ll) result in the formation of the
mixed-bridgecompound t-Bu2InSbh(SiMe3)2In(t-Bu)2ClI (111), however 1H NMR studies suggest that this compound is unstable
in solution. Thermolysis of |, Il, and t-Bu3Ga.Sh(SiMe3)3 (IV) results in the formation of nanocrystallinerl@ai$b through
a beta-hydride elimination pathway
DTIC
Indium AntimonidesAntimony;Acid Base Equilibrium

19990008666NASA Marshall Space Flight Centétuntsville, AL USA
Heat Treatments of ZnSe Starting Materials for Physical ¥por Transport
Su, Ching-Hua, NASA Marshall Space Flight Center, USA; Palosz, W., Universities Space Research Association, USA; Feth,
S.,Hughes STX, Inc., USA; Lehoczk®. L., NASA Marshall Space Flight CentefSA; Journal of Crystal Growth; 1997; 1p;
In English; No Copyright; %ail: Issuing Activity; Abstract OnlyHardcopy, Microfiche

The efect of diferent heat treatments on stoichiometry and residual gas pressure in ZnSe physical vapor transport system
wasinvestigated. The dependence of the amount and composition of the residual gas on various heat treatment procedures is re
ported.Heat treatment of ZnSe starting materials by baking under the condition of dynamic vacuum to adjust its stoichiometry
was performed and thefeftiveness of the treatment was confirmed by the measurements of the partial pressure of Se2, P(sub
Se?2),in equilibrium with the heat treated samples. Optimum heat treatment procedures on the ZnSe starting material fer the physi
cal vapor transport process are discussed and verified experimentally
Author
Heat TeatmentSeleniumpartial Pressue; Gas Pessue; Vacuum;Vapors

19990008717Army Research LapbHuman Research and Engineering Directoiberdeen Proving Ground, MD USA
Variation in Strength of an Unconventional CH...O Hydogen Bond in an Engineezd Protein Cavity Final Report Jan.
1996- Jan 1997
Musah, Rabi A.; Jensen, Gerard M.; Rosenfeld, Robin J.; McRee, Duncan E.; Goodin, David B.; Oct. 1998; 23p; In English
Contract(s)/Grant(s): Proj-1L1602AH43
Report No.(s): AD-A354823; ARL-TR-1826; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

We have utilized the ligand binding properties dfuaied cavity created in the interior of a protein to obtain direct information
about the variation in the strength of CH...O interactions between the ligand and protein. Our study shows that the strength of
CH...Ointeractions can be modulated by over 1 kcal/mol by changes in the C-H band.potarggquentlyseveral such interac
tionsmay play a significant role in the stability of macromolecular structures.
DTIC
C Band;Cavities;Hydrogen Bondst.igands

19990008739Kagoshima Uniy Faculty of Engineeringlapan
Cyclic Operation of Catalytic Cyclohexane Dehydogenation/Carbon Dioxide HydiogenationUsing LaNi5 As a Catalyst
and as a Hydrogen Reservoir: A Fundamental Study for Membrane Separation Reactor
Uemura, Yoshimitsu, Kagoshima Univ., Japan; Wakamatsu, Shigeki, Kagoshima Univ., Japan; Osumi, Yasuaki, Kagoshima
Univ., Japan; Hatate,asuo, Kagoshima UnivJapan; The Research Reports of The Faculty of Engineering, Kagoshima Universi
ty; Sep. 1993; ISSN 0451-212X, No. 58, pp. 53-59; In Japanese; No Copyright;lgsuing Activity Hardcopy, Microfiche

Cyclic operation experiments of catalytic cyclohexane dehydrogenation/carbon diggitgenation were carried out us
ing LaNi5, Particles as a catalyst and as a hydrogen resérheifinal purpose of this study is to develop a membrane separation-
type catalytic reactorive kinds of LaNi5 particles ranging from 10 to 725 micrometers in mean diameter were used. After a 30
minuteactivation of LaNi5 using hydrogen at 673 K, carbon dioxide and cyclohexane were allowed to flow through the LaNi5
particlebed for each 30 minutes at 673 K, alternativéhe cycle recurred it times. The total time of the whole operation;there
fore, was 4 hours. In the case of cyclohexane feed, cyclohexene, benzene and hydrogen were detected as products. Cyclohexat
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conversiorincreased with decreasing the mean diameter of LaNi5, i.e., with increasing external surface area per unit mass of alloy
In the case of carbon dioxide feed, carbon monoxide was formed. Hydrogen also was detected in the outlet gas. Carbon monoxide
yield also increased with decreasing the mean diameter of LaNi5. to determine the amount of hydrogen in LaNi5 available for
carbondioxide reduction, carbon dioxide was allowed to flow through the alloy bed until the carbon monoxide yield reached zero
at643, 653, 663 and 673 K, respectively

Author

CyclohexanePehydogenation;MembranesCatalysts;Chemical Reactors

19990008742Kagoshima Uniy Faculty of Engineeringlapan
An Experimental Study on Flame Characteristics of Hydogen Diffusion Flames
Torii, Shuichi, Kagoshima UniyJapan; ¥no, Dshiaki, Kagoshima UniyJapan; Iwashita, Masatatsu, Kagoshima LJdapan;
NishinoharaHideki, Kagoshima Uniy JapanThe Research Reports of The Faculty of Engineering, Kagoshima University; Sep.
1993;ISSN 0451-212X, No. 35, pp. 7-12; In English; No Copyrigh&iA Issuing Activity Hardcopy, Microfiche

An experimental study has been performed on hydrogen fesidih flames from vertical circular nozzles burning in free
air. The direct photographic method was employed to investigate the influence of fuel flow rate and nozzle diameter, d, on the
flame morphology Emphasis was placed on the determination of the flame length, fil(swer a wide range of the fuel flow
rate.lt became clear that (i) as the nozzle velocity is increased fromterflame burning under conditions of mixing with air
is induced and its length is monotonically increased until a lartinturbulent transition occurs, and (ii) after the transition takes
place,the turbulent flame length &ibstantially independent of further increase in fuel jet velokifgw relationships pertinent
to the flame length, i.e. L(sub f) versus u(sub j), L(sub f)/d veReasand L(sub f)/d versus d, were proposed and examined. In
thelaminar difusion flame case, ffcts of nozzle diameter and Reynolds number on the flame length #gheagxperimental
dataare summarized using the dimensionless flame length, L(sub f)/d. In contrast, a Eigluf ¢fie turbulent dffision flame
is observed. The hydrogen flision flames, for the burner tube of 1.24 mm i. d.,faved to be perfectly stable at a nozzle velocity
of 300 m/s.
Author
Hydrogen;Diffusion Flames;Jet Flow; Turbulent Diffusion;Gas JetsMorphology;Combustion

19990008903Kyushu Sangyo UnivFaculty of Engineering-ukuoka, Japan
The Construction of an Automatic Chemical Analysis System
Fujino, Yoshikazu, Kyushu Sangyo Uniapan; Kurono, Shigeru, Kyushu Sangyo Udiapan; Urashimaaguhiro, Kyushu
Sangyo Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp.
57-62;In Japanese; CopyrightyAil: Issuing Activity Hardcopy, Microfiche

Today as pollution of the environment on the earth is a serious problem for the human in the world, researches for it must
be strongly promoted. But, to study the problem, chemical researchers have to do so much chemical analysis works which are
commonlymonotonous and boring that their researdia® not been performediefently. to improve the performance of chem
ical analysis work, we developed "an automatic chemical analysis system” which is composed with 3 robots, a velt-conveyer,
turn-tableand many kinds of instruments such as a hearth, a haatelectro-magnetic feedamn electronic balance and so on.
In this paperwe introduce hardware and software configuration of the system and illustrate one of example works which were
carried out by use of our system.
Author
Chemical AnalysisConstruction

19990008940lllinois Univ., Dept. of Mechanical EngineerinGhicago, IL USA
NAT O Advanced Study Institute; Materials Science of Carbides, Nitrides and Borides
Gogotsi,Yury, lllinois Univ., USA; Aug.1998; 61p; In English; Materials Science of Carbides, Nitrides and Borides, 12-22 Aug.
1998, Saint Petersbgr Russia; Sponsored by North Atlantieaty Oganization, Netherlands
Contract(s)/Grant(s): N00014-98-1-1064
Report No.(s): AD-A354696; No Copyrightyail: Abstracts OnlyMicrofiche
Programand compilation of abstracts from the conference entitled®AdvancedStudy Institute: Materials Science of
CarbidesNitrides and Borides” held 12-22 August 1998 in Saint PetagsBRurssia.
DTIC
ConfeencesBorides;Nitrides
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19990008982Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan

Additional Effect of Sodium Chloride in Synthesis Pocess of Barium Ttanate

Koga, Michio, Kyushu Sangyo UniyJapan; Suru, Dshiaki, Kyushu Sangyo Unj\Japan; Matsumoto, Masaru, Kyushu Sangyo

Univ., Japan; ¥shinaga, Syunichi, Kyushu Sangyo UndapanBulletin of the Faculty of Engineering, Kyushu Sangyo Univer

sity; 1993; ISSN 0286-7826, No. 30, pp. 163-168; In Japanese; Copyngtilt; ldsuing Activity Hardcopy, Microfiche
Bariumtitanate is synthesized from bariwwarbonate and titanium in a mole ratio of 1 to 1 using the solid phase method at

1200C. With the goal of doing synthesis at low barium titanate temperatures, NaCl was added in a weight ratio of 1-3%. The results

aresummarized as follows: 1) by addition of NaCl, barium titanate was able to synthesize at 200t€npeeature than the

current method; and 2) When NaCl 3% was added, the particle size of barium titanate heated to 1200 C getotamldr

CASI
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19990008995Kyushu Uniy, Inst. of Advanced Material Studasuga, Japan
Simultaneous Measurements of Thermal Conductivity and Diffusivity of Liquids with a Transient Short-Hot-Wire
Method
Fujii, Motoo, Kyushu Univ., Japan; Zhang, Xing, Kyushu Uniapan; Fujiwara, Seiji, Kyushu Unidapan; ®mimura, Dshio,
Kyushu Univ., Japan; Imaishi, Nobuyuki, Kyushu Univ., Japan; The Reports of Institute of Advanced Material Study, Kyushu
University; 1994; ISSN 0914-3793;,0lume 8, No. 1, pp. 99-105; In Japanese; CopyrighajlAlssuing Activity Hardcopy Mi-
crofiche

A transient short-hot-wire technique has been proposed to measure the thermal conductivitysanity dif liquids simulta
neouslyto confirm its applicability and accuradiie sample liquids with well known thermophysical properties are used. In the
present method, through comparing with the numerical results obtained under the same aspect ratios and boundary conditions o
theexperiment, the thermal conductivitgn be determined from the gradient of the temperature rise against time, and the thermal
diffusivity can be obtained from the gradient and the absolute temperature rise. In the present paper, three kinds of liquids are
measuredand it is found that the thermal conductivity andudiivity can be obtained within errors of 2% and 5%, respectively
Becausef the simplicity and small size of the probe, it is easy to coat an electiitalbating layer and only small amount of
sample liquid is required. Therefore, this method is particularly suitable for electrically conducting liquids and valuable or
expensivdiquids.
Author
Thermal Conductivityt_iquids; Thermal Diffusivity

19990008996Kyushu Univ, Inst. of Advanced Material Studasuga, Japan
A Non-Contact Measuement of Thermal Conductivity and Diffusivity of Anisotropic Materials
Fujii, Motoo, Kyushu Uniy, Japan; Park, Soochun, Kyuddniv., Japan; @mimura, Dshio, Kyushu Uniy Japan; Zhang, Xing,
KyushuUniv., Japan; The Reports bfstitute of Advanced Material Studgyushu University; 1994; ISSN 0914-3793)li¥me
8, No. 1, pp. 87-98; In Japanese; Copyrightails Issuing Activity Hardcopy, Microfiche

The purpose of this paper is to develop a non-contact method for simultaneous measurement of thermal conductivity and
diffusivity of anisotropic materials. This method cobklapplied to biological materials. Three-dimensional transient heat con
ductionequation in an anisotropic solid is solved numerically when the solid surface is heatedTbes|ythe time variations
of non dimensional average surface temperature are obtained as a master plot, which depend on the ratio of thermal conductivities
in x-, y- direction E(sub xy)(=Lambda(sylyLambda(sub x)). In experiment, the surface of an anisotropic sample is heated local
ly, by the laser beam and the surface temperature profiles are measured by an infrared theffhematasured temperature
variationsare compared with the numerical oteyield the thermal conductivity and fiivity in x-direction Lambda(sub x),
Alpha(subx) and the ratio E(sub xy) simultaneousty confirm the applicability and the accuracy of the present measuétig
od, are used the multi layered paper and vinyl chloride resin film as the samples with known thermophysical properties. It is found
thatthe method could obtain the thermal conductjwtiifusivity and anisotropic ratio (E(suly)) within errors of 6%, 25% and
4%, respectivelywhen the errors of measured laser output, heating radius and temperature are assumed to be within 2%, 3% and
0.2K, respectively
Author
Temperatue Profiles; Thermal ConductivityAnisotiopy; Diffusivity; Atmospheric @mperature
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19990009010Nagoya Inst. of &ch, Japan
Effects of Non-Symmetrical Wake Structure on Turbulent Diffusion Flames Behind a Semi-Cicular Cylinder
Oiwa, Norio, Nagoya Inst. of Tech., Japan; Ishino, Yojiro, Nagoya Inst. of Tech., Japan; Mizutani, Tatsuhiko, Nagoya Inst. of
Tech., Japan; Yamaguchi, Shigeki, Nagoya Inst. of Tech., Japan; Bulletin of Nagoya Institute of Technology; 1992; ISSN
0918-595X;Volume 44, pp. 141-149; In Japanese; CopyrighgilAlssuing Activity Hardcopy, Microfiche

In this papereffects of non-symmetrical wake structure on turbulerusiibn flames formed behiral semi-circular cylinder
areinvestigated, along with interactions between two vortex sheets in the cold flows, by varying the velocity ratio of the lower
airstream velocity U(sub 2) to the higher U(sub 1) from U(sub 2)/U(sub 1) = 1.0 to 0.083. Detailed optical observations of the
flames,as well as those of the cold flows, are made. The cold flows behind the semicircular cylinder are classified inte three pat
terns, depending on the velocity ratio; the wake fig& (U(sub 2) /U(sub 1) >= 0.5), the transition flow with strong interaction
betweentwo vortex sheets (0.5 >= U(sub 2)/U(sub 1) >= 0.15), and the free sheayfie\(sub 2)/U(sub 1) body-stabilized
wakeflame to the plandiffusion flame, indicating a good agreement with that in the cold fiywcomparing the vortex character
isticsin the cold flow with those in the reactifigw, it is found that the flame-flow interaction originates mainly from an entangled
effectof the suppression of the K-H instability due to the positive temperature dependence of the kinematic thscesjgn
sionand acceleration due the exothermic reaction, and the strong pressure fluctuations associated with the turbulent reaction.
Author
SymmetryWakes;Turbulent Diffusion;Flame Pppagation;Circular Cylinders;Bluff Bodies

19990009011Nagoya Inst. of &ch, Japan
Acoustic Excitation of Organized Eddy Flamesn a Plane Shear LayerReport 2, Phase Locked ¥eraging Measuements
of Fluctuations of Heat Release Rate and Light Emission
YamaguchiShigeki, Nagoya Inst. ofeth., Japan; Ishino,ofiro, Nagoya Inst. of &ch., Japan; Kojima,oBhiaki, Nagoya Inst.
of Tech., Japan; Oiwa&orio, Nagoya Inst. ofdch., Japan; Bulletin of Nagoya Institute echinology; 1992; ISSN 0918-595X;
Volume 44, pp. 133-139; In Japanese; Copyrighaif Issuing Activity Hardcopy, Microfiche

In a previous papeit has beemeported that acoustic excitation enhances the periodicity ofgaeiaed eddy motion and
thecombustion process. In this stutlyerefore, in ordeto elucidate the behavior of hot gases and flamegenized eddy di-
sion combustion, a computer aided phase-locked-averaging method is employed to obtain the graphical 2D contour maps of
instantaneoutemperature and CH light emission distributions in each phase, from the original data measured at a number of posi
tions. Furthermore, provided that the enthalpyd density of the gases are similar to those oftervariation of the heat release
rateis calculated directly from temperature maps, and is compared with the phase averaged sound pressuregattaifiame
regionand overall CH light emission. Finally Rayleighintegration is calculated, and found to he positive in this experiment.
Author
Acoustic ExcitationEddy Curents;CombustionPeriodic \Ariations; Flames

19990009012Nagoya Inst. of &ch, Japan
Acoustic Excitation of Organized Eddy Flames in a Plane Shear LayeReport 1, Effects of Acoustic Excitation orCom-
bustion Properties
Ishino, Yojiro, Nagoya Inst. of &ch., Japan; Kojima,0oBhiaki, Nagoya Inst. ofech., Japan; Oiwa, Norio, Nagolest. of Tech.,
Japan,yamaguchi, Shigeki, Nagoya Inst. afch., Japan; Bulletin of Nagoya Institute ecfinology; 1992; ISSN 0918-595X;
Volume44, pp. 125-132; In Japanese; CopyrightaiR Issuing Activity Hardcopy, Microfiche

Theacoustic excited difision flames which are established in a plane mixing layer with a coherent structioreatigated
experimentallyto obtain the knowledge required for active control of the combustion process, in pattieutzsponse of com
bustionproperties to the behavior of an actuafoplanar loudspeaker flush-mounted on a duct wall at the test section, is used
to introduce acoustic excitation in a flame region. First, flow visualizations are made to examirfectseéthe excitation on
over-allcombustion propertieherebythe acoustic excitation was found to increase the combustion intensitgke a close
relationshipbetween the ganized eddies and flame shape, and also to enhance the periodicity gattizeat eddy motion which
playsan important role in the transport process. Furthermore, spectral analysis of temperature fluctuations measured in the co
herenteddy region showed encouragement of the periodicity causacoiogtic excitation. On the other hand, the spectral shape
of sound pressure in the duct indicated that the low-frequency-component ( 0-400 Hz), which is diffiouihtde with any
anti-noise device, is suppressed by the acoustic excitation, and has the great advantage of being sound-proof.
Author
Acoustic ExcitationShear LayersDiffusion FlamesMixing Layers (Fluids);Turbulent Diffusion
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19990009019Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
Synthesis of Fibric Potassium Tanate
Nagaishi, Toshiyuki, Kyushu Sangyo Univ., Japan; Kono, Yoshihiro, Kyushu Sangyo Univ., Japan; Fujioka, Sueharu, Kyushu
Sangyo Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp.
129-132;In Japanese; Copyrightyail: Issuing Activity Hardcopy, Microfiche

Fibric potassium titanate was synthesized from potassium carbonate and titanium oxide byntie¢hituk As a flux, potas
siummoribdate, potassium chloride, sodium chloride or their mixture was used. Fibric potassium titanate with the radius of 0.5
to 1 micron and length of 20 microns was observed by the scanning electron microscope. The dimension of the fiber is independent
of the flux used. The initiation and growth processes of the fiber were discusgedbasis of the hot thermofilament method.
Author
SynthesigChemistry);Potassium Titanates;Synthetic Fibers

19990009058Navy Experimental Diving UnitPanama CityFL USA
Lot Variability of Sofnolime 408 Carbon Dioxide Absorbent When Tested in the ColdJun - Aug. 1998
Clarke, J. R., Navy Experimental Diving Unit, USA; Thompson, L. D., Nexgerimental Diving Unit, USA; GodgreR. J.,
Jr., Navy Experimental Diving Unit, USA; Aug. 1998; 33p; In English
Report No.(s): AD-A355578; NEDU-TR-01-98; No Copyrightjail: CASI; A03, Hardcopy; A01, Microfiche

NEDU performed quality assurance tests on 18 lots of Sofnolime 408jeadeain sodalime made by Molecular Products.
CO2absorption activity using the standard TAtubs test was performed at initial absorbent bed temperatures of approximately
32deg F Moisture analyses and sieve tests were also performed on each sample. Absorption test breakthrough in the chilled bed
occurred atin average of 7 min, compared to the usual 40 min duration under ambient conditions. Absorption activity-was nega
tively correlated with increasing moisture content, and positively correlated with an increasing percentage of attsimbdnt
onthe #8 sieve.
DTIC
Moisture ContentMoisture; Carbon Dioxide;AmbienceAbsorbers (Materials)Absorbents

19990009067Naval Postgraduate SchpMonterey CA USA
A Feasibility Study of Liquid Phase Sinter Forming of a Model Ceramic System
Lloyd, Jason M.; Sep. 1998; 72p; In English
Report No.(s): AD-A355805; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

Thefeasibility of a new manufacturing process of ceramic materials in which net shaped prodpicided via sintering
and simultaneously deforming is studied. A suitable model system of SiO2-B203 is chosen due to its desirable properties for lig
uid phase sintering and its ability to be tested under atmospheric conditions. Samples of compacted powder are prepared and char
acterizedvia x-ray difraction and scanning electron microscofgsts to determine the ability of the system to upaléiquid
Phase Sintering are studied. Deformation of samples in compression with concomitant Liquid Phase Sintering at nominally
constantrue strairrates is performed, and thdesdts of the amount of liquid phase present are investigated. Problems associated
with the Liquid Phase Sinter Forming process are identified, and recommendations are suggested for future studies.
DTIC
Liquid Phase SinteringCeramics;Manufacturing;Deformation;Microstructue; Powder Metallugy

1999000907 2Florida State Uniy Dept. of ChemistryTallahassee, FL USA
Production of Nanosize Particles by Gas Phase Synthesis Using MOCMBnal Report 1 Aug. 1996 - 31 Jul. 1998
Guidry, James L.; Li, Ming; Dahmen, Klaus H.; Oct. 29, 1998; 8p; In English
Contract(s)/Grant(s): F49620-96-1-0418
Report No.(s): AD-A355866; AFRL-SR-BL-TR-98-0695; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

A system for the production of nanoparticles incorporating MOCVD has been assembled at the National High Magnetic
FieldsLaboratory The system comprises: 1. a microwave plasma deposition system utilizovgder delivery system; 2. a super
critical fluid system; and 3. three vaporizers, one of which includes a liquid delivery system. The use of the plasma system will
aid in the development of novel composite materials. The supercritical fluid system will be used tamab@rticles from meta
lorganiccompounds or noble metals. Thefeliént vaporizer systems will make it possible to use volatile solid or liquid precursors
for deposition onto the surfacé the nanoparticies. This coating technique is aimed at producing composite and/or magnetoresis
tive materials. Evaluation of the manual system controls are currently being accomplished. Computer control designs are well
underwayand being tested. Any information gathered during the manual control testitg wilplemented into the computer
controldesign.
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DTIC
MetalorganicChemical ¥por DepositionMagnetic FieldsMicrowavesPlasmas (PhysicsBupecritical Fluids; Vapor Phases

26
METALLIC MATERIALS

Includes physical, chemical, and mechanical properties of metals, e.q., corrosion; and metallurgy.

19990008548NASA Ames Research Centéfoffett Field, CA USA
Durable Advanced Flexible Reusable Surface Insulation
Rasky,Daniel, InventorNASA Ames Research Cent&ISA; Kourtides, Demetrius A., InventddASA Ames Research Center
USA,; Dittman, Daniel L., InventoiNASA Ames Research Cent&lSA; Rezin, Marc D., InventopNASA Ames Research Center
USA,; Hiel, Clement, InventoiNASA Ames Research Cent&ISA; Vallotton, Wilbur C., Inventor NASA Ames Research Cen
ter, USA; Sep. 22, 1998; 16p; In English
Patentinfo.: Filed 19 Jan. 1996; NASA-Case-ARC-12081-1CU; US-Patenft3,88; US-Patent-Appl-SN-598738; No Cepy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

An improved flexible blanket includesréckel-based alloy foil layer brazed to a nickel-based alloy fabric.l&perfabric
layeris stitched to an underlying ceramic insulation layer
Official Gazette of the U.S. Patent ancdemark Cfce
Insulation; Fabrics; Metal Foils

19990008594NASA Lewis Research Centé&leveland, OH USA
Two-Phase (TAI+T iCrAl) Coating Alloys for T itanium Aluminides
Brady, MichaelP, Inventor NASA Lewis Research Center, USA; Smialek, James L., Inventor, NASA Lewis Research Center
USA,; Brindley, William J., Inventoy NASA Lewis Research CenfdySA; Nov 17, 1998; 1p; In English
Patentinfo.: Filed 3 Jul. 1996; NASA-Case-LE®0003-1; US-Patent-5,837,387; US-Patent-Appl-SN-675126; No Copyright;
Avail: US Patent andrademark Cfice, HardcopyMicrofiche

A coating for protecting titanium aluminide alloys, including tiel §amma + T3Al (alpha(sub 2)xlass, from oxidative
attackandinterstitial embrittlement at temperatures up to at least 1000 C. is disclosed. This protective coating consists essentially
of titanium, aluminum. and chromium in the following approximate atomic rai{é1.6-34.5)Al(49-53)Cr(9.5-12.5)
Official Gazette of the U.S. Patent anchdemark Cffce
Aluminum AlloysTitanium AluminidesProtective Coatingsintermetallics

19990008650NASA Lewis Research Cente&leveland,OH USA
Determination of Yield in Inconel 718 for Axial-Torsional Loading at Temperatures up to 649 C
Gil, Christopher M., Pennsylvania State Unl¥SA; Lissenden, ClifJ., Pennsylvania State UniWSA, Lerch, Bradley A., NA
SA Lewis Research CentddSA; Nov 1998; 38p; In English
Contract(s)/Grant(s): FOP 523-21-13
ReportNo.(s): NASA /TM-1998-208658; E1B80; NAS 1.15:208658; NGopyright; Asail: CASI; A03, Hardcopy; A01, Micro
fiche

An experimental program has been implemented to detesmiat ofset yield loci under axial-torsional loading at elevated
temperaturesthe nickel-base superalloy Inconel 718 (IN718) was chosen for studg da&ommon use in aeropropulsion ap
plications.Initial and subsequent yield loci were determined for solutioned IN718 at 23, 371, and 454 C and for aged (precipitation
hardened)N718 at 23 and 649 C. The shape of the initial yield loci for solutioned and aged IN718 agreed well with the von Mises
prediction.However in general, the centers of initial yiditi were eccentric to the origin due to a strengtfedéhtial (S-D)
effect that increased with temperature. Subsequent yield loci exhibited anisotropic hardening in the form of translation and
distortionof the locus. This work shows that it is possible to determine yield surfaces for metallic materials at temperatures up
to at least 649 C using multiple probes of a single speciffenexperimental data is first-of-its-kind for a superalloy at these
very high temperatures and will facilitate a bettederstanding of multiaxial material response, eventually leading to improved
designtools for engine designers.
Author
HeatResistant Alloysinconel (Tademark);Torsion; Temperatug Effects;/Axial Loads;Strain Distribution;Yield Stength;High
Temperatur€Environments
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19990008657Boeing Ca. Rocketdyne Propulsion and Pow€anoga Park, CA USA
A Size Effect on the Fatigue Crack Gowth Rate Threshold of Alloy 718
Garr,K. R., Boeing Co., USA, Hresko, G. C., lll, Fracture Systems Research, USA; 1998; 18p; In English; Fatig@r@wéck
ThresholdsEndurance Limits and Design, 4 NdA®98, Norfolk, A, USA; Sponsored by American Society fasiing and Mat
erials,USA
Contract(s)/Grant(s): NAS8-40000; No Copyrighta: CASI; A03, Hardcopy; A01, Microfiche

Fatiguecrack growth rate (FCGR) tests were conducted on Alloy 718 in the solution annealed and aged condition at room
temperatureln each test, the FCGR threshold was measured using the decreasing (Delta)K method. Initial testing visaslat two
ities, one of which used C(T) specimens with= 127 mm. Previous data at the other facility had been obtained with specimens
with W = 50.8 mm. A comparison of test results at R = 0.1 showed that the threshold for the 127 mm specimen was considerably
higherthan that of the 50.8 mm specimen. A check showed that tfésati€e was not due to a heat-to-heat or lab-to-lab variation.
Additional tests were conducted on specimens with W = 25.4 mm and at other R values. Data for the various specimens is presented
alongwith parameters usually used to describe threshold behavior
Author
Crack Popagation;Fatigue (Materials);Fatigue Ests;Nickel Alloys

19990008711Army Research LapHuman Research and Engineering Directomdberdeen Proving Ground, MD USA
Hot Explosive Consolidation of Molybdenum-Ttanium and Tungsten-Titanium Alloys Final Report Jan. 1993 - Dec1995
Kecskesl aszlo J., Army Research Lab., USA; Oct. 1998; 77p; In English
Contract(s)/Grant(s): Proj. 1L1-602-A-H4-3
Report No.(s): AD-A355065; ARL-TR-1827; No Copyrightyall: CASI; A05, Hardcopy; AO1, Microfiche

A novel hot explosive compaction (HEC) technique lbeesn applied to molybdenum (Mo)- and tungsten (W)-based titanium
(Ti) alloys. The constituent precursor powders of the alloy billet were surrounded by an exothermic winthrexyhen ignited,
released a large amount of heat via a self-propagating high-temperature synthesis (SHS) reaction. Heat from the SHS reactior
diffused into the precursor powder bed, causing the interior temperature to rise above 1,500 C. When the powder bed became
isothermal, it was consolidated to high density by pressure waves generated by the detonation of an explosive. The amount of
explosivechage and the molar ratio of exothermic mixture to sample were adjusted to produce full-density molybdenum-titanium
(Mo-Ti) and tungsten-titanium (¥Vi) alloys. The billets were sectioned and examined with scam@tgron microscopy (SEM),
energydispersive x-ray spectroscopy (EDS), x-rayrdition analysis (XRD), and microhardness measurements. In context of
thefabrication process, the similarities andafiénces of the resultant product microstructures are discussed.
DTIC
Consolidation;Molybdenum:Titanium Alloys;Tungsten Alloys

19990008738Kagoshima Uniy Faculty of Engineeringlapan
Increase in the Leaching Rate of Manganese Nodule byir Oxidizing Bacteria
Kai, Takami, Kagoshima UniyJapan; @niguchi, Syusaku, Kagoshima Unidapan; Ikeda, Syuichi, Kagoshima Undapan;
Takahashi, Takeshige, Kagoshima Univ., Japan; The Research Reports of The Faculty of Engineering, Kagoshima University;
Sep.1993; ISSN 0451-212X, No. 58, pp. 61-65; In Japanese; No Copyrigdit; Isuing Activity Hardcopy, Microfiche

The deep-sea manganese nodule contains valuable elements such as Mn, Cu, Ni, and Co. In thisefaatpf iron oxidiz
ing bacteria on the leaching of a manganese nodule was studied. Although the manganese nodule was not leached in a 0.01 |
sulfuric acid solution, the extraction was increased by adding ferrous ion as a reducing agent. As the iron oxidizing bacteria can
utilized ferrous ion is a substrate, the leaching of the mangamoekge was carried out in the presence of ferrous ion and the iron
oxidizing bacteria. The results show that the extraction of a manganese nodule increased with the initial cell concentration. In the
oxidative-reductivdeaching of a manganese nodule and nickel sulfide, the leaching rates of these two materials increased. In addi
tion, we also investigated the effect of the bacteria in oxidative-reductive leaching. The increase in the extraction was also ob-
servedin the bacterial leaching system.
Author
Manganesel eaching;Nodules;lron; Oxidation; Bacteria
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19990008858NASA Lewis Research Centetleveland, OH USA
Determination of Yield in Inconel 718 for Axial-Torsional Loading at Temperatures up to 649 C
Gil, Christopher M., Pennsylvania State Unl¥SA, Lissenden, Clif]., Pennsylvania State UniWSA, Lerch, Bradley A., NA
SA Lewis Research CentddSA; Nov 1998; 36p; In English
Contract(s)/Grant(s): FOP 523-21-13
ReportNo.(s): NASA/TM-1998-208658; NAS 1.15:208658; E380; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

An experimental program has been implemented to detesmiat ofset yield loci under axial-torsional loading at elevated
temperaturesThe nickel-base superalloy Inconel 718 (IN718) was chosen for studg dse&ommon use in aeropropulsior ap
plications.Initial and subsequent yield loci were determined for solutioned IN718 at 23, 371, and 454 C and for aged (precipitation
hardened)N718 at 23 and 649 C. The shape of the initial yield loci for solutioned and aged IN718 agreed well with the von Mises
prediction.However in general, the centers of initial yiditi were eccentric to the origin due to a strengtfedshtial (S-D)
effectthat increased with temperature. Subsequent yield loci exhibited anisotropic hardening in the form of translation-and distor
tion of the locus. This work shows that it is possible to determine yield surfaces for metallic materials at temperatures up to at least
649 C using multiple probes of a single specimen. The experimental data is first-of-its-kind for a superalloy at these very high
temperatureand will facilitate a better understanding of multiaxial mategaponse, eventually leading to improved design tools
for engine designers.
Author
Nickel Alloys;Aircraft EnginesAnisotiopy; Heat Resistant AlloySiorsion

19990008888North Carolina State UnivMars Mission Research CentBaleigh, NC USA

Determination of Stress Coefficient €rms in Cracked Solids for Monoclinic Materials with Plane Symmetry at x3 = 0

Yuan, F G., North Carolina State UnjWSA,; Oct. 1998; 36p; In English

Contract(s)/Grant(s): NAG1-1981; NAG1-548T@P 538-13-1-01

Report No.(s): NASA/CR-1998-208729; NAS 1.26:208729; No CopyrighajlACASI; A03, Hardcopy; A01, Microfiche
Determination of all the coefficients in the crack tip field expansion for monoclinic materials under two-dimensional de-

formation is presented in this report. For monoclinic materials with a plane of material symmetry at x(sub 3) = 0, the in-plane

deformationis decoupled from the anti-plane deformation. Indage of in-plane deformation, utilizing conservation laws of elas

ticity and Bettis reciprocal theorem, together with selected auxiliary fi@lddress and third-order stress dmédnts near the

cracktip are evaluated first from path-independent line integrals. to determinestres3 terms using the J-integral and Betti’

reciprocal work theorem, auxiliary fields under a concentrated force and moment acting at the crack tip are used respectively.

Through the use of Stroh formalism in anisotropic elasticity, analytical expressions for all the coefficients including the stress

intensityfactorsare derived in a compact form that has surprisingly simple structure in terms of the Barnett-Lothe tensors, L. The

solutionforms for degenerated materials, orthotropic, and isotropic materials are presented.

Author

Anisotropy;Conservation LawsCrack Tips; Deformation;Elastic Poperties;J Integral; Stress AnalysisStress Intensity Fac

tors

19990008908Virginia Univ, Intelligent Processing of Materials LaBharlottesville, X USA
A Review of the Intelligent Processing of Materials and a Case Study oft&nium Matrix Composite Consolidation
Wadley,Haydn N. G., ¥ginia Univ, USA; Vancheeswaran, R.jndinia Univ, USA; Nov 1998; 14p; In English; Also announced
as19990008907; Copyright &ived; Avail: CASI; A03, Hardcopy; A02, Microfiche

Therecent emegrence of a general Intelligent Processing of Materials (IPM) methodology that combines mathematical mod
eling of processes, novel material composition/microstructure sensing and model predictive cosyrahiesizing high perfer
mancematerials is reviewed. to illustrate #pplication, the IPM approach is applied to the consolidation of fiber reinforced metal
matrix composites. The consolidation process seeks to eliminate matrix porosity while minimizing fiber microbending/fracture
andthe growth of reaction products at the filmeatrix interface. by combining a model predictive process path planning concept
with time dependent consolidation models, a method doildevised for optimal design of process schedules that evolve- perfor
mancedefining microstructural parameters of the composite (i.e. relative dditsttyfracture density and fibanatrix reaction
thickness) to pre-determined goal states resulting in composites of a desired mechanical performance. In the real world, the input
material parameters used for the model are always stochastically distrithitachariability in the material parameters is shown
to significantly afect the final microstructural states resulting in sometimegel&ductions in the yield of the goal state material,
evenwhen the optimal process is used. by combiirgjtu sensors that measure relative density and fiber fracture with model-
based predictions of future evolution of the microstructural states, on-line control of the process inputs to drive the uncertain
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plant'smicrostructure to thdesired goal state is shown to be possible. This increases process yield and can force process failures
to only occur in ways that are easily inspected for after processing.

Author

Proces<LContol (Industry); Metal Matrix Composites-iber CompositesComputerized Simulatiomlicrostructue; Stochastic
ProcessesSmart Materials;Titanium; Computer Aided Manufacturing

19990008914Air Force Research LakMaterials and Manufacturing Directoratéright-Patterson AFB, OH USA
Intelligent Contr ol Strategies for Metal Forging Piocesses
Malas, J. C., Air Force Research Lab., USA, Frazier, W. G., Air Force Research Lab., USA; Nov. 1998; 10p; Infsglish;
announceas 19990008907; Copyrightaived; Avail: CASI; A02, Hardcopy; A02, Microfiche

Advancedprocess design and intelligent control methods are needed for significant improvements in metalworking processes
such as faging. Some of the distinguishing aspects ofjiiog processes which present formidable challenges to employing intelli
gentcontrol strategies are the lack of sensors for real-time measurement of the variables to be controlled; limited dynamic actua
tion for suficient control authority; and development ofiée&nt models for control system design. Alsopiess foging there
is basically only one dynamic control parameter which is ram velocity; but there are multiple static control parameters such as
initial workpiece temperature, die temperature, preform shape, and die gedinetexisting models for high fidelity analysis
of gross plastic deformation processes are too computationally intensive for practical design and real-time control. A-suitable ar
chitectureof a intelligent material processing system for multi-step thermomechanical processes is propasadpdhents
of the IPM framework include: open-loop process design, feedback compensation, feedforward compensation, and learning and
adaptation systems. Some recent progress in dynamic modeling and optimal design techniques for workpiece material behavior
materialflow in dies, and equipment responses are discussed. lllustrative simulation examples showing feedback compensation
in disk forging process and feedforward compensation for microstructure control demonstrate potential benefits of inteHigent con
trol strategies.
Author
Process Control (Industry); Control Systems Design; Computer Aided Manufacturing; Artificial Intelligence; Forging; Smart
Materials; Metal Working; Dynamic Contol; Feedforwad Contol

19990008916Birmingham Uniy, IRC in Materials for High Performance Applicatioh
Process Modelling and Contol for Cold Hearth Refining of Intermetallic Alloys
Ward,R. M., Birmingham Uniy UK; Johnson, TR, Birmingham Uniy, UK; Young, J. M., Birmingharniv., UK; Intelligent
Processing of High Performance Materials; Nov. 1998; 6p; In English; Also announced as 19990008907; Copyright Waived;
Avail: CASI; A02, Hardcopy; A02, Microfiche

Manufacturingprocesses can be tailored to a specific product using empirical knowledge. Such knsvedgecessarily
genericwhich means that it may be filiffult to respond to changes in market requirements. Empirical knowledge, while extremely
valuablemay also not benough to suggest changes to the processing route which could increaseRyoalitys modelling can
providea deepetlevel of understanding of the influence of process parameters on product, qualityrm which can be more
easilytransferred to new manufacturing situations. In particplacess modelling can highlight strategies for process control
and identify necessary sensors. These ideas can be applied to the cold hearth melting process. Relationships between the goe
of the process, process modelling, sensing and control will be discussed in the light of the challenges editcheéheth melting
of titanium alloys presents.
Author
ProcessContol (Industry); Manufacturing;Mathematical ModelsTitanium Alloys;Intermetallics;Hearths;Refining;Melting

19990008917National Research Council of Canattalustrial Materials InstBoucherville, Quebec Canada

Laser Ultrasonic Measurement of Microstructure Evolution During Metals Processing

Dubois, Marc, National Research Council of Canada, Canada; Moreau, Andre, National ResearcloiCoamada, Canada;

Militzer, Matthias, British Columbia UnivCanadaBussiere, Jean MNational Research Council of Canada, Canada; Ni8i8;

10p;In English; Also announced as 19990008907; Copyrighit®d; Avail: CASI; A02, Hardcopy; A02, Microfiche
Laser-ultrasonicsa technique based on the generation of ultrasonic waves by a pulsed laser and on their detection by a laser

interferometer, was used to monitor microstructure evolution during austenitization and phase transformations of A36 and IF

steelsand during the sintering of a green powder metal iron compact. Ultrasonic attenuation measurements allowed the observa

tion of grain growth during austenitization and of nucleation and growth during phase transformations. A calibration based on

the metallographievaluation of austenite grain sizes on quenched steel samples was obtained to quantitatively relate ultrasonic

attenuatiorto austenite grainizes. Ultrasonic velocity measurements also allowed the monitoring of the first two stages of the
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sintering process in a green powder metal iron compact. The laser-ultrasonic technique provided, in real-time, microstructural
informationthat could only have been obtained laboriously using traditional metallographic techniques. The results presented
this paper establish laseitrasonics as a powerful laboratory tool to study microstructural evolution at high temperatures.
Author

ProcessContol (Industry); Manufacturing;Microstructue; Interferometers;Austenite;Phase TansformationsReal Tme Op

eration; Velocity Measugment;Steels;Ultrasonics;Metal Powder;Laser Applications

19990008918Ecole des Mined_ab. de Science et Genie des Materiaux MetalligNascy France
Modelling of Ti Alloy Melting by EBCHM: Impact of Pr ocess Parameters for Hard-Alpha Dissolution
Bellot, J. P., Ecole des Mines, France; Jardy, A., Ecole des Mines, France; Bourguignon, S., Societe Nationale d’Etude et de
Constructiorde Moteurs d’Aiation, France; AblitzeD., Ecole des Mines, France; Nd®98; 8p; In English; Also announced
as19990008907; Copyright &lived; Avail: CASI; A02, Hardcopy; A02, Microfiche

The random occurrence of the hard-alpha defect in rotating part used for aero-engines has been one of the main materials
problemsin the manufacture of quality titanium alloys for some time. The Electron Beam Cold Hearth Melting (EBCHM) process
has shown a great promise in being able to refine Ti alloys and to eliminate hard-alpha inclusions by dissolution or settling. A
researctprogramme has been launchefith the aim of specifying the remelting process parameters required for the elimination
of the defect. Hence the mathematical model of the refining step of the EBCHR process has been developed at the Nancy Schoo
of Mines. The model allows calculation of the maps of the veldcitipulence intensifyfemperature and chemical composition
in the cold hearth. An experimental and theoretical studies of the hard-alpha defect behaviour in liquid titanium lcavedakten
out. The experimental part of the work consists in immersing of synthetic defect into a titanium liquid bath for a known length
of time and analysing it by microprobe after the experiment. In parallel, a kinetic model of dissolution, which computes the tran
sientdiffusion of the interstitial solute with alpha and beta intermediate phases, has been developed. In order to predict the poten
tial removalof this kind of defect during the remelting operation, the calculation of the particle trajectory and the kinetic model
of dissolution have been coupled. It allows the simulation of the history of the defiechiof positions and shrinkage or growth
of the particle in the metal liquid bath. Results fofed#nt process parameters are presented and discussed.
Author
Process Control (Industry); Computer Aided Manufacturing; Aircraft Engines; Engine Parts; Microanalysis; Mathematical
Models;Hearths;Melting; Defects;Titanium Alloys;Refining

19990008955Electroformed Nickel, IncHuntsville, AL USA
Impr oved Electroformed Structural Copper and Copper Alloys Final Report
Malone, G. A., Electroformed Nickel, Inc., USA; Hudson, W., Electroformed Nickel, Inc., USA; Babcock, B., Electroformed
Nickel, Inc., USA; Edwards, R., Electroformed Nickel, Inc., USA; Nt®98; 170p; In English
Contract(s)/Grant(s): NAS3-273867RP 244-02-01
ReportNo.(s): NASA/CR-1998-208680; NAS 1.26:208680; E17; No Copyright; #ail: CASI; A08, Hardcopy; A02, Micro
fiche

Electroformingoffers a superior means for fabricating internally cooled heat exchangers and stsudijeeted to thermal
environmentsCopper is deposited from many such applications because of the good thermal condustifigys from me
diocreyield strength as a structural material and loses mechanical strength at intermediate temperatures. Mechanical properties
similar to those of electroformed nickel atesired. Phase 1 examined innovative means to improve deposited copper structural
performanceyYield strengths as high as 483 MPa (70 ksi) were obtained with useful ductility while retaining a high level of purity
essentiato good thermal conductivitf?hase 2 represents a program to explore new additive combinations in copper electrolytes
to produce a more fine, equiaxed grain which can be thermally stabilized by other techniquesadlagiing in modest degrees
anddispersion strengthening. Evaluation of new technology - such as the codeposition of fullerness (diamond-like) particles were
madeto enhance thermal conductivity in low alloys. A test fire quality tube-bundle engine was fabricatatiesgngppper prep
erty improvement concepts to show the superiority of the new coppers and fabrications methods over competitive technologies
suchas brazing and plasma deposition.
Author
Electroforming; Copper AlloysThermal EnvionmentsiThermal ConductivityElectolytes;Dispersion S&ngthening
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19990008984Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
Electrodeposition of Amorphous CkNi Alloys from 50vol%-Dimethyl Formamide Solutions
Tsuru,Toshiaki, Kyushu Sangyo Unj\apan; Kobayashi, Shigeo, Kyushu Sangyo Udapan; Koga, Michio, KyusHsangyo
Univ., Japan; ¥masaki, Sumio, Kyushu Sangyo Unilapan; ¥nagase, Sutomu, Kyushu Sangyadniv., Japan; Bulletin of the
Facultyof Engineering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp. 155-Elish; Copyright; Aail:
IssuingActivity, Hardcopy, Microfiche

Cr-Ni amorphous alloy films were deposited from 50vol% of dimethyl formamide solution principally composed of Ni and
Cr(Ill) chlorides. The structure of the-8i alloy film changed with changes in plating current density and molar ratio of Cr/Ni
in solutions. Moreovelin wide range of higher current densities, Cr content of alloy films was found to be always higher than
the corresponding metal ratio in the bath. These results exhibited the anomalous type - codepositionfrietagndifata showed
thatfilms containing about 80wt% Cr consisted of amorphous alloy film and with an increase in Cr content, the structure became
microcrystallineand amorphous.
Author
Electrodeposition;Amorphous MaterialsMetal Films; Chromium AlloysNickel Alloys

19990009002Kyushu Uniy, Inst. of Advanced Material Studfasuga, Japan
Dueteration of Bromophenol Derivatives with Cu-Al Alloy in a D20 Solution of Sodium Carbonate or Barium Oxide
Kakinami, Takaaki, Ube National Coll. oféthnologyJapanjida, Yukiko, Ube National Coll. of @&hnologyJapan; Kajigaeshi,
Shoji, Yamaguchi Uniy Japan; Eguchi, Hisaop3oh Ltd., Japan;achiro, Masashi, Kyushu Unjdapan; The Reports of Institute
of Advanced Material Study, Kyushu University; 1994; ISSN 0914-3793; Volume 8, No. 1, pp. 41-43; In English; Copyright;
Avail: Issuing Activity Hardcopy, Microfiche

Thereductive debromination of bromophenol derivatives and 1-bromonaphthalene-2-ol with Cu-Al alloy insal DX
of sodium carbonate or barium oxide at 60 C under a nitratteasphere gives ring-deuteriated phenol derivatives and 1-deuter
ionaphthalene-2-otespectivelyin good yields and in high isotopic purities.
Author
AluminumAlloys; Copper AlloysSodiumCarbonatesBarium OxidesPhenols;Bromine Compoundsieavy Viter; Reduction
(Chemistry)

19990009088National Defence Research Establishment, Div. of Guidance and Control, Materials and Underwater Sensors,
Stockholm, Sweden
Constitutive Relations for Metals at High Strain Rates Konstitutiva Ekvationer foer Metaller vid Hoegao€jningshastighet-
er
Bratt, C., National Defence Research Establishment, Sweden; Jan. 1998; 30p; In Swedish
ReportNo.(s): PB99-108714; FOA-R-98-00I~-B18-SE; No Copyright; vail: Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche
Thisreport gives a overview fdour constitutive relations at high strain rates for metals. These relations are used fer simula
tion of penetration. For two of the relations, a method for determination of the constants are given. These two relkilumsoare
andCook and Zerilli and Armstrong. The report concludes with some experience from using this methods.
NTIS
Strain RateMetals
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NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers, textiles, adhesives, and ceram-
ic materials. For composite materials see 24 Composite Materials.

199900084 78Tennessee UnivCenter for Clean Products and Cleaefihologiesknoxville, TN USA
Demonstration of Packaging Materials Alternatives to Expanded Polystyne Final Report
Menke, D. M., Bnnessee UnivUSA; Apr 1998; 16p; In English
Contract(s)/Grant(s): FRCR-821848-01-0
Report No.(s): PB99-104705; No Copyrighyall: CASI; A06, Hardcopy; A02, Microfiche
Thereport presents information on the environmental, economicafenfmtmance characteristics of alternative packaging
materials.Three 'alternative’ cushioning materials wédentified for evaluation within this research; starch-based foam planks,
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layeredcorrugated pads, and recyclealyethylene foam. Through some have been used as cushioning materials for some time,
thesematerials are termed ’alternative’ because eaf@rofinique features beyond their cushioning capabilities. These unique
featurednclude their manufacture from recycled materibisdegradabilitywater solubility recyclability and reusabilityThe
propertiesand cushioning characteristics of expanded polystyrene (EPS) represent the baseline for this research; evaluation results
for each material are compared against those of E&®nical, environmental, and economic evaluations were completed to as
sessvarious characteristics and parameters concerning the cushioning materials.

NTIS

Polystyene;Packaging;Recycling;Cost ReductionEconomics

19990008543NASA Ames Research Centdoffett Field, CA USA
Organopolysiloxane Waterproofing Treatment for Porous Ceramics
Leiser,Daniel B., InventaqrNASA Ames Research Centé&fSA; Cagliostro, Domenick E., InvenfdtASA Ames Research Cen
ter, USA; Hsu, Ming-ta S., InventpNASA Ames Research Centé&fSA; Chen, imothy S., InventgrNASA Ames Research
Centey USA; Jun. 16, 1998; 6p; In English
Patentinfo.: Filed 30 Oct. 1996; NASA-Case-ARC-14068-1-SB; US-Patent-5,766,322; US-Patent-Appl-SN-745405; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

Rigid and flexibleporous ceramics, including thermal insulation of a type used on space vehicles, are waterproofed by a treat
ment which comprises applying an aqueous solution of an organopolysiloxane water-proofing agent having reactive silanol
groupsto thesurface of the ceramic and then heating the treated ceramic to form a waterproofed ceramjanipolysiloxane
is formed by the hydrolysis and partial condensation of di- and trialkoxyfunctional alkylalkoxysilanes having 1-10 carbon atom
hydrocarbylgroups.
Official Gazette of the U.S. Patent anchdemark Cfice
Ceramics;Organic Silicon Compound®&orous MaterialsWaterpoofing; Protective Coatings

19990008546NASA Ames Research Centdfoffett Field, CA USA
Method for Waterproofing Ceramic Materials
Cagliostro,Domenick E., InventoNASA Ames Research Cent&lSA; Hsu, Ming-& S., InventgrNASA Ames Research Cen
ter, USA; Sep. 29, 1998; 8p; In English
Patentinfo.: Filed 13 Sep. 1995; NASA-Case-ARC-14029-1-SB; US-Patent-5,814,397; US-Patent-Appl-SN-537585;No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

Hygroscopicceramic materials which are fiiult to waterproof with a silane, substituted silane or silazane waterproofing
agent,such as an alumina containing fibrous, flexible and porous, fibrous ceramic insulation used on a reentry space vehicle, are
rendereckasy to waterproof if the interior porous surface of the ceramic is first coated with a thin coating of silica. The silica coat
ing is achieved by coating the interior surface of the ceramic with a silica precursor converting the precursor to silica either in-situ
or by oxidative pyrolysis and then applying the waterproofing agent to the silica coated ceramic. The silica precursor comprises
almostany suitable silicon containing material such as a silane, silicone, siloxane, silazane and the like applied by solution, vapor
deposition and the like. If the waterproofing is removed by e.g., burning, the silica remains and the ceramic is easily rewater-
proofed.An alumina containing ABI insulation which absorbs more that five times its weight of watesorbs less than 10 wit.
% water after being waterproofed according to the method of the invention.
Official Gazette of the U.S. Patent anchidemark Cfice
Technology Assessmeferamics;Coatings;Insulation; Pyrolysis; Silanes;Silicon; Waterproofing

19990008575NASA Johnson Space Centelouston, TX USA
Micr ocapsules and Methods for Making
Morrison,Dennis R., InventoNASA Johnson Space CentefSA; Mosier Benjamin, InventgNASA Johnson Space Center
USA; Oct. 27, 1998; 26p; In English
Patentinfo.: Filed 2 Dec. 1994; NASA-Case-MSC-22489-1; US-Patent-5,827,531; US-Patent-Appl-SN-349169; No Copyright;
Avail: US Patent andrademark Cffice, HardcopyMicrofiche

Methodsof forming multi-lamellar microcapsules having alternating layers of hydrophilic and hydrophobic immiseible lig
uid phases have been developed usinfgmrint polymer/solvent systems. The methods use liquid-liquigsibh andsimulta
neous lateral phase separation, controlled by proper timed-sequence exposures of immiscible phases and low shear mixing, t
form narrow size distributions of spherical, multilamellar microcapsules. The use of special formulations of solubilized drugs,
surfactantsand polymeric co-surfactants in aqueous vehieléish are dispersed in hydrocarbon solvents containing smal quan
tities of oil, low molecular weight co-surfactants and glycerides that are aqueous insoluble enables the formationrafanaique
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capsulesvhich can carry laje amounts of pharmaceuticals in both aqueous and non-aqueous solvent compartmiisd The
microcapsuleare quickly formed in a singktep and can include a polymeric ouskin’ which protects the microcapsules during
physical manipulation or exposure to high shear forces. Water-in-oil and oil-in-water microcapsules have been formed both in
1 x g and in microgravity, which contain several types of drugs co-encapsulated wignierdifluid compartments inside the
samemicrocapsule. Laye, spherical multi-lamellar microcapsules have been formed including a cytotoxic drug co-encapsulated
with a radiocontrast medium which has advantages for chemoembolization of vascular tumors. In certain cases, crystals of the
drugform inside the microcapsules providing zero-order and first osdetained drug release kinetics.

Official Gazette of the U.S. Patent anchdemark Cffice

Toxins and AntitoxingHydrocarbons;Glycerides;Microgravity; Kinetics; Liquid Phases

19990008579NASA Langley Research Centétampton, YA USA
Method for Molding Structural Parts Utilizing Modified Silicone Rubber
Weiser,Erik S., InventarNASA Langley Research Cent&fSA; Baucom, Robert M., InventddASA Langley Research Center
USA; Snoha, John J., Inventor, NASA Langley Research Center, USA; Sep. 29, 1998; 6p; In English; Continuation-in-part of
abandoned)S-Patent-Appl-SN-292621, filed 12 Aug. 1994
Patent Info.: Filed 25 Mar. 1997; NASA-Case-LAR-15217-2; US-Patent-5,814,259; US-Patent-Appl-SN-824097; US-Patent-
Appl-SN-292621No Copyright; Aail: US Patent andridemark Cffice, HardcopyMicrofiche
This invention improves upon a methém molding structural parts from preform material. Preform material to be used for
thepart is provided. A silicone rubber composition containing entrained air voids is prepared. The silicone rubber and preform
materialassembly is situated within a rigid mold cavity used to shape the preform matei@besired shape. The entire assem
bly is heated in a standard heating device so that the thermal expaniersititone rubber exerts the pressure necessary to force
the preform material into contact with the mold contaiffdre introduction of discrete air voids into the silicone rubber allows
for accurately controlled pressure application on the preform material at the cure temperature.
Official Gazette of the U.S. Patent anchdemark Cfice
Procedues; Molding Materials;Structural MembersSilicone Rubber

19990008603NASA Ames Research Centdfoffett Field, CA USA
Ablation Resistant Zirconium and Hafnium Ceramics
Bull, Jefrey, Inventor NASA Ames ResearcBentey USA; White, Michael J., InventoNASA Ames Research Cent&lSA,;
Kaufman, LarryInventor NASA Ames Research Cent&fSA; May 12, 1998; 8p; In English
Patentinfo.: Filed 30 Sep. 1996; NASA-Case-ARC-12087-1LE; US-Patent-5,750,450; US-Patent-Appl-SN-723484; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

High temperature ablation resistant ceranimposites have been made. These ceramics are composites of zirconium dibo
ride and zirconium carbide with silicon carbide, hafnium diboride and hafnium carbide with silicon carbide and ceramie compos
iteswhich contain mixed diborides and/or carbides of zirconium and hafnium. along with silicon carbide.
Author
Ablation; Zirconium;Hafnium; Zirconium CarbidesHafnium CarbidesCeramic Matrix CompositeSilicon Carbides

19990008609NASA Langley Research Centétampton, YA USA
Polyimide Fibers
St.Clair, Terry L., Inventoy NASA Langley Research Centé&lSA; Fay Catharine C., InventopNASA Langley ReseardBenter
USA; Working, Dennis C., InventpNASA Langley Research Cent&fSA; Nov 24, 1998; 4p; In English
Patentinfo.: Filed 7 May 1997; NASA-Case-LAR-15556-2; US-Patent-5,840,8&3Patent-Appl-SN-858201; No Copyright;
Avail: US Patent andrademark Cffce, HardcopyMicrofiche

A polyimide fiber having textile physical property characteristics and the process extnediting same from a polyimide
powder.Polyimide powder formed as the reaction product of the monomers 3.4-ODA an, @mPend- capped with phthalic
anhydrideto control the molecular weight thereof, is melt extruded in the temperature range of 340 C. to 360 C. and at heights
of 100.5 inches. 209 inches and 364.5 inches. The fibers obtained have a diameter in the range of 0.0068 inch to 0.0147 inch; ¢
mean tensile strength in the range of 15.6 to 23.1akeean modulus of 406 to 465 ksi, and a mean elongation in the range of
14 to 103%.
Official Gazette of the U.S. Patent anchdemark Cffce
Polyimides;Fiber Compositeskibers; Molecular Vight; Extruding
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19990008646California Univ, Dept. of Materials Science and Engineerings Angeles, CA USA
Anionic Conducting Oxide Ceramics Final Report 15 Apr 1995 - 14 Apr1998
Dunn, Bruce, California UniyUSA; Mackenzie, John D., California UniWSA; Apr 1998; 10p; In English
Contract(s)/Grant(s): F49620-95-1-0175
Report No.(s): AD-A35521; AFRL-SR-BL-TR-98-0678; No Copyright)ail: CASI; A02, Hardcopy; A01, Microfiche

This program has emphasized the interrelationships among synthasisstructure and properties for oxygen ion conduct
ing ceramics based aroppersubstituted bismuth vanadate (Bi V Cu O), known as BICUVOX siibwed that these materials
readily formed dense ceramics with equiaxed microstructures and confirmed that they exhibited high ionic conductivity. Pro-
longedheat treatments at elevated temperatures didauste significant changes in conductivéty important consideration for
electrochemicatlevice operation. Walso developed solution processing approaches for preparing thin films of the bismuth vana
datematerials.
DTIC
Oxides;Anions;Bismuth;Vanadates Synthesis (ChemistryfElectrical ResistivityCeramics;lon Currents

19990008737Kagoshima Uniy Faculty of Engineeringlapan
A Fundamental Study of Adsorption of Nickel and Cobalt-Ethylenediamine Complex lon on Paus Glass
Fujiyoshi, Issei, Kagoshima Univ., Japan; The Research Reports of The Faculty of Engineering, Kagoshima University; Sep.
1993;ISSN 0451-212X, No. 58, pp. 67-70; In Japanese; No Copyrightl: Assuing Activity Hardcopy, Microfiche

An experiment of the adsorption of nickel and cobalt in a solution of ethylenediamine on granular porous glass showed that
bis-ethylenediamineomplexes of these metals were adsorbedllmaad substitution and that cobalt was adsorbed more than
nickel because the stability constant of a cobalt complex is small. The experiment of the adsorption of ethylenediamine demon
stratedthat the molecular ratio of released proton and adsorbed ethylenediamine was 2 : 1, also showing the addivgdgon of
ethylenediaminéon by an ion exchange.
Author
Nickel; Adsorption;Cobalt; Ethylenediaminelass;Porosity

19990008740Kagoshima Uniy Faculty of Engineeringlapan
Preparation of Copolymer Microsphere Prepared from Liquid Crystal Monomer/Styrene by Emulsion Polymerization
and Suspension Polymerization
Hatate,Yasuo, Kagoshima Univlapan; Hamasaki, Kazunari, Kagoshidrv., Japan; Fukumoto, Koji, Kagoshima Unida
pan;Uemura, Y¥shimitsu,Kagoshima Uniy Japan; The Research Reports of The Faculty of Engineering, Kagoshima University;
Sep.1993; ISSN 0451-212X, No. 35, pp. 47-52; In Japanese; No Copyrigdit; Issuing Activity Hardcopy, Microfiche

A vinyl monomer having a long chain methylene and biphenyl was synthesized as a liquid crystal momosen poly
merizationand suspension polymerization were carried out to obtain copolymer microspheres using liquid crystal monomer and
styrenemonomer Seven kinds of copolymers, having various liquid crystal monomer segment contents, were obiimgd by
sionpolymerization. by suspension polymerization, a homopolymer was obtained using the liquid crystal mbmepigysical
properties of the copolymers and the homopolymers were measured by Scanning Electron Microscopy (feEdjidDBcan
ning Calorimetry (DSC), and polarized light transmittance.
Author
CopolymersMicroparticles;Liquid Crystals;Monomers;Styenes;Emulsions;Polymerization

19990008809Kagoshima Uniy Faculty of Engineeringlapan

Effect of Surface Morphology on Electostatic Property of Polymer Microsphere

Hatate,Yasuo, Kagoshima UnivJapan; Higo, Shinichi, Kagoshima Unidapan; Uemura,0¢himitsu, Kagoshima UnivJapan;

Kawano,Yoshinobu, Kagoshima UniJapan; Ide, Shunsuke, Kagoshima Urliapan; Hatanaka, Chiaki, Kagoshima Uria

pan;Haraguchi, dshinobu, Kagoshima Unjapan; The Research Reports of The Faculty of Engineering, Kagoshima Universi

ty; Sep. 1993; ISSN 0451-212X, No. 35, pp. 39-45; In Japanese; No Copyright;lgsuing Activity Hardcopy, Microfiche
Styrene-divinylbenzeneopolymer microspheres of ca. 100 micrometers in diameter were prepared by sugpsysien

izationin order to investigate the dependence of electrostatic properties on surface mor@efagg morphology was changed

varying the pore distribution and the average size of pores in microspheres. That is, the different types of diluent, toluene and

n-dodecanewere used to change the surface morphol®gg pore size using n-dodecane becongetahan that using toluene.

The electrostatic capacities obtained in the n-dodecane system were of higher values than those in the toluene system. In the cas
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wherethe mixtures of n-dodecane and toluene wisied as the diluent, the highest value for the electrostatic capacity was obtained
whenthe solution (n-dodecane: toluene=1 : 1 in volume ratio) was used.

Author

Polymerization;Surface Poperties;Electostatics;Morphology;Microparticles

19990008827United Space Boosters, In€ocoa Beach, FL USA
Development of a Convergent Spray 8chnologies(tm) Spray Pocess for a Solventless Sprayable Coating, MCC-1
Patel,Anil K., United Space Boosters, Inc., USA; Meeks, C., United Space Bodater$)SA; 1998; 7p; In English;,eEhnology
2008,3-5 Nov 1998, Boston, MA, USA, Sponsored by NASA, USA
Contract(s)/Grant(s): NAS8-36300; No Copyrightal: CASI; A02, Hardcopy; A01, Microfiche

This paper discusses the applicatiorCafnvegent Spray &chnologies (TM) Spray Process to the development and success
ful implementation of Marshall Convergent Coating (MCC-1) as a primary Thermal Protection System (TPS) for the Space
ShuttleSolid Rocket Boosters (SRBs). This paper discuteesnvironmental and process benefits of the MCC-1 technology
showsthe systematic steps taken in developing the techndlogyding statistical sensitivity studies of about 35 variables. Based
on the process and post-flight successes on the SRB, it will be seen that the technology is "field-proven”. Application of this
technologyto other aerospace and commercial programs is summarized to illustrate the wide range of possibilities.
Author
Sprayers;Technology Assessmeftpating

19990008851Federal Aviation AdministratigriFire Safety SectigrAtlantic City, NJ USA
Heats of Combustion of High-Emperature Polymers
Lyon, Richard E., FederahAation Administration, USA; Hackett, Stacey M., Federaiafion Administration, USA; \&lters,
RichardN., Galaxy Scientific Corp., USA; Sep. 1998; 24p; In English
Report No.(s): PB99-105835; DORR/AR-TN97/8; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Theheats of combustion for 47 commercial and developmental polymers of known chemical structure were determined using
anoxygen bomb calorimeter according to standard methods. The experimentaweseiit®mpared to thermochemical caleula
tionsof the gross heatf combustion from (1) oxygen consumption and (2) group additivity of the heats of formation of products
andreactants. The polymers examined were thermally stablefaimaing thermoplastics and thermoset resins containinga sig
nificant degree of aromaticity and heteroatoms including nitrogen, spliosphorus, silicon, and oxygen in linear and hetero
cyclic structures. The gross heats of combustion calculated from polymer enthalpies of formation and oxygen consumption
thermochemistryvere within 4 and 5 percent, respectivelfithe experimental values from oxygen bomb calorimetry
NTIS
Heat of Combustiontdigh Temperatue; Thermochemistry

19990008861NASA Lewis Research Cente&leveland, OH USA
Synchrontron VUV and Soft X-Ray Radiation Effects on Aluminized Eflon FEP
Dever,Joyce A., NASA Lewis Research CentdEA; Townsend, Jacqueline A., NASA Goddard Space Flight Caugsk; Gat
er,James R., NASA Lewis Research CentEsA; Jalics, Alice I., Cleveland State UniWUSA; Nov 1998; 12p; In English; 43rd,
31May - 4 Jun. 1998, Anaheim, CA, USA; Sponsored by Society for Advancement of Materials and Process Engineering, USA
Contract(s)/Grant(sRTOP 632-1A-1E
ReportNo.(s): NASA/TM-1998-208828; NAS 1.15:208828; E489; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

Surfaceof the aluminized &flon FEP multi-layer thermal insulation on the Hubble Spatestope (HST) were found to
be cracked and curled in some areas at the time of the second servicing, mission in February 1997, 6.8 years after HST waxs
deployedn low Earth orbit (LEO). As part of a test program to assess environmental conditions which would produce-embrittle
mentsuficient to cause cracking offlon on HST samples of &lon FEP with a backside layer of vapor deposited aluminum
wereexposed to vacuum ultraviolet (VU¥nd soft x-ray radiation of various egis using facilities at the National Synchrotron
Light Source. Brookhaven National Laboratdamples were exposed to synchrotron radiation of narrowyebands centered
on energies between 69 eV and 1900 eV. Samples were analyzed for ultimate tensile strength and elongation. Results will be
comparedo those of aluminizedeflon FEP retrieved from HST after 3.6 years and 6.8 years on orbit and will he referenced to
estimatedHST mission doses of VUV and soft x-ray radiation.
Author
HubbleSpace &lescopeileflon (Tfademark); TensileStength; Thermal InsulationSynchrotons; Synchroton Radiation;Radi-
ation Effects;Multilayer Insulation
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19990008909Akzo Nobel Central Research B.ept. Applied Fiber Physicé&rnhem, Netherlands
Process-Structure-Poperty Relationships Obtained with Natural Computation
deWeijer, Ton, Akzo Nobel Central Research B.V., Netherlands; Intelligent Processing of High Performance Materials; Nov.
1998;10p; In English; Also announced as 19990008907; Copyrigitedl; Avail: CASI; A02, Hardcopy; A02, Microfiche

The development of high performance yarns with properties that closely match the requirements of customers requires a de
tailedinsight into the influencesf process variations and structure arrangements on yarn propetastain these relationships,
usehas been made of computation techniques whose basic principles are adopted from nature. These so-called natural computa
tion methods have unique problem solving possibilities. The relationships baiveeess settings, physical molecular structure
and(thermo)mechanical propertie$ poly(ethylene terephthalate) yarns were determined by Artificial Neural Networks (ANNS).
Althoughthe internal structure of ANNSs is incomprehensive with respect to the mechanigrasraideled relations, it is a fast
andaccurate way to make data and relations between data-sets easily accessible. Femtivarpedcess and product develop
mentpoint-of-view it is interesting to be able to apply the relations that have been modeled with ANNSs in a reveirse tway
find possible structures or process settings resulting in a certain combination of desired properties. SYNGA was developed to
realizethis. It consist®f a genetic algorithm in which an artificial neural network is embedded and serves as the ’knowledge-base’
for the optimization procedure. The trained and validated ANNSs, genetic algorithms and backgmwiedge in the form of
textsand figures are implemented in a us@ndly software system called BESSN this way knowledge concerning the rela
tions between process conditions, physical structure and end-use properties of PET yaade aecessible to other scientists.
Author
Proces<Contol (Industry);Artificial Intelligence;Computer Aided Manufacturin@enetic AlgorithmsNeural NetsComputer
Programs;Expert Systems

19990008919NASA Langley Research Centétampton, YA USA
Automated Fabrication Technologies for High Performance Polymer Composites
Shuart,M. J., NASA Langley Research CentdiSA; Johnston, N. J., NASA Langley Research Cett8A; DexterH. B., NA-
SA Langley Research Cent&tSA; Marchello, J. M., Old Dominion UnivUSA; Grenoble, R. WOId Dominion Univ, USA;
Nov. 1998; 12p; In English; Also announced as 19990008907; Copyrigived/ Asail: CASI; A03, Hardcopy; A02, Microfiche
New fabrication technologies are being exploited for building high performance graphiteeiiiierced composite strec
ture. Stitched fiber preforms and reditm infusion have been successfully demonstrated fgelazomposite wing structures.
Other automate processes being developed include automated placement of tacky, drapable epoxy towpreg, automated heate
head placement of consolidated ribbon/tape, and vacuum-assisted resin transfer molding. These methods have the potential t
yield low cost, high performance structures by fabricating composite structures to net shape out-of-autoclave.
Author
Process Conutl (Industry); Manufacturing;Wings;Composite Structess; Resin Film InfusiorAutomatic Conwl; Graphite-
EpoxyCompositesPolymer Matrix Composites

19990008920Defence Evaluation Research Ageregrnborough, UK

Remote Cure Sensing of Polymer Composites

Pullen,D. A., Defence Evaluation Research Agendi{; Attwood, D., British Aerospace Aircraft Group, URartridge, 1., Cran

field Univ., UK; Batcheloy M., British Aerospace Aircraft Group, UK; Cracknell, G., Shorts Brothers, UK; NeR8; 12p; In

English;Also announced as 19990008907; Copyrighiwad; Asail: CASI; A03, Hardcopy; A02, Microfiche
Curemonitoring of polymer composites has been investigated for many years, but there is still not a fully insyistetive

control available in the marketplace which can provide, in real-time, a direct measure of the cmainitaisical state of the

matrix resin throughout the whole cure. The potential of sugystem to aid improved cosfeftive manufacturing is still a strong

driving forcefor its development to be justified. This paper describes work which endeavoured to critically review and further

develop aspects of such a system and provide a realistic assessment offtutareegtiired for its realisation.

Author

ProcessContol (Industry);Manufacturing;Interactive Contol; Real Tme OperationRemote SensingResin Matrix Compes

ites; Curing

1999000892 1Cranfield Univ, Bedford, UK

Process Contol of Deposition Pofiles in the Manufacture of EB-PVD Thermal Barrier Coatings

Nicholls, J. R., Cranfield Uniy UK; Pereira, \/ Cranfield Univ, UK; Lawson, K. J., Cranfield UnivUK; Rickerby D. S., Rolls-
Royceltd., UK; Nov. 1998; 12p; In English; Also announced as 19990008907; Copyrigited/ Avail: CASI; A03, Hardcopy;
A02, Microfiche
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For many applications of coatings it is often undesirable to have a uniform coating thickness around a component. Thermal
barrier coatings on aerofoil components are a particular example where a uniform coating distribution around the blade or van
would degrade aerodynamic performance. It is desirable therefore to lintickaess of such coatings on the trailing edge of
suchcomponents. This paper describes the development of process control models capable of predicting both the deposition rate
and column inclination during the depositiohEB-PVD thermal barrier coatings. Thus by programming the rate of rotation and
absoluteposition of blades to be coated relative to the evaporation source it should be possible to predict coating geometries on
complexhardware.

Author
Process Contl (Industry); Computer Aided Manufacturindsirfoils; Thermal Contol Coatings;Vacuum Deposition

19990008922NASA Lewis Research Cente&leveland, OH USA
Laser Heated Oxide Fiber Giowth Using Melt Modulation Technique
Sayir, Ali, NASA Lewis Research CentddSA; FarmerSerene C., NASA Lewis Research Centk3A; Dickerson, Pat, Case
WesternReserve Uniy USA; Chait, Arnon, NASA Lewis Research Cent¢8A; Nov 1998;17p; In English; Also announced
as19990008907; Copyright &ived; Asail: CASI; A03, Hardcopy; A02, Microfiche

As a reinforcementior structural composites, single crystal alumina fibefesrddw density high modulus, and high creep
resistanceln this studythe laser heated float zone approach was employed to grow c-axis Al203 continuous fibers of high purity
andhigh strength. A new melt modulation technigue, laser scanning, avoids the formation of surface induced ripples and allows
the growth of 50 micro-m diameter sapphire fibers with strengths (approx. 7 GPa) significantly greater than either commercially
available fibers grown by thedge-definedilm growth process (approx. 2-3 GPa) or laboratory fibers grown by stationary laser
heating (approx. 5 GPa). The present work suggests that surface striations are the predominant defects controlling the tensile
strengthof laserscanned fibers abom temperature. Several possible mechanisms for inducing surface striations are systemati
cally discussed for several oxide fiber compositions.
Author
Process Contl (Industry); Fiber CompositesAluminum OxidesManufacturing;Laser HeatingSingle Crystals

19990008939Toronto Univ, Dept. of Chemical Engineering and Applied Chemjsimtario Canada
The Durability of Reinfor ced Polymers under Adverse Envionments: Interface Effects Final Report 15 Feb. 1995 - 15
Feb. 1998
Piggott, M. R., ©ronto Univ, Canada; Aug. 1998; 21p; In English
Contract(s)/Grant(s): F49620-95-1-0148
Report No.(s): AD-A354827; AFRL-SR-BL-TR-98-0669; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

Threetypes of experimentsave been carried out to determine interface properties: single fibre pull out, transverse tests on
unidirectionalcomposites and peel tests on single fibres. The pull out tests were shown to give misleading results: interfaces which
pull out suggested were as strong or stronger than the matrix, yielded transverse strengtheretisthand transverse fracture
surfaces which had abundant bare fibres on theamsVerse tests showed that composites are weakened bybwhatidnot
clearlyreveal whether a weakened interface was a contributory .fRaektests did show thedme interfaces are weakened by
water.Interfaces studied includegass, carbon and Kevlar with epoxy and carbon-PEEK. This last was very resistant,to water
beingvirtually unafected after 8000 h at 90 C.
DTIC
Durability; Interfaces;Reinfoced Plastics

19990008953NASA Lewis Research Cenjetleveland, OH USA
Effect of Layer-Graded Bond Coats on Edge Stss Concentration and Oxidation Behavior of Thermal Barrier Coatings
Zhu, Dongming, Ohio Aerospace Inst., USA; Ghosn, Louis J., @&stern Reserve UnjWJSA; Miller, Robert A., NASA Lewis
ResearctCenter USA; Nov 1998; 26p; In English; 193rd; Higremperature Corrosion and Materials Chem|$¥§ May1998,
SanDiego, CA, USA; Sponsored by Electrochemical Society., USA
Contract(s)/Grant(s): FOP 523-23-2U
ReportNo.(s): NASA/TM-1998-208505; NAS 1.15:208505; E3B1; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

Thermalbarrier coating (TBC) durability is closely related to design, processing and microstructure of the coating Z, tn sys
tems.Two important issues that must considered during the design of a thermal barrier coating are thermal expansion and modu
lus mismatch between the substrate and the ceramic layer, and substrate oxidation. In many cases, both of these issues may |
bestaddressed through the selection of an appropriate bond coat dysteisistudya low thermal expansion and laygaded

50



bond coat system, that consists of plasma-sprayed FeCoNiCrAl and FeCrAlY coatings, and a high velocity oxyfuel (HVOF)
sprayed-eCrAlY coating, is developed to minimize the thermal stresses and provide oxidation resistance. The thermal expansion
andoxidation behavior of the coating system are also characterized, and the strain isdétiaf #fe bond coat system is ana
lyzedusing the finite element method (FEM). Experiments and finite element results show that thealdgdrbond coat system
possesses lower interfacial stresses. better strain isolation and excellent oxidation resistance. thus significantly improving the
coatingperformance and durability

Author

ThermalContol Coatings;Thermal ExpansionThermal StessesSprayed Coatingxidation; Flame SprayingPurability;

Coating; Ceramics

19990008983Kyushu Sangyo UniyFaculty of Engineering~ukuoka, Japan
Transmission Election Microscopic Observation of Electodeposited Pt-Mo Alloy Films
Shirouzu,Shin, Kyushu Sangyo UniWJapan; Kobayashi, Shigeo, Kyushu Sangyo Udapan; Suru, Dshiaki, Kyushu Sangyo
Univ., Japan; dnagase, Sutomu, Kyushu Sangyo Unj\Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo Universi
ty; 1993; ISSN 0286-7826, No. 3, pp. 159-161; In Japanese; Copyrigiit; lasuing Activity Hardcopy, Microfiche
Thestructure of Pt-Mo alloyilms electrodeposited from alkaline ammoniacal solution was investigated by scanning electron
microscopy(SEM) and transmission electron microsc¢piM). As one of the various preparation methods for TEM observation
of electrodeposited alloy films, ultramicrotomy has been used to prepare thin cross-sections of the Pt-Mo alloy films electrodepos
ited onto copper substrates. It was found that ultramicrotomed sections as thin as 20 nm or even less can be prepared successfull
with negligible damage to the alloy films. The structure of electrodeposited Pt-Mo alloy films was briefly discussed.
Author
ElectrodepositionMetal Films;Scanning Electm Microscopy;Transmission Electm Microscopy

19990008997Kyushu Univ, Inst. of Advanced Material Studasuga, Japan
An Experiment on the Process for Poducing Vapor Growth Carbon Fiber by CVD
Fujimoto,Noboru, Kyushu Uniy Japan; Koyama, Shigeru, Kyushu Undapan; Fuijii, &su, Kyushu Uniy Japan; The Reports
of Institute of Advanced Material Studgyushu University; 1994; ISSN 0914-3793)lime 8, No. 1, pp. 79-86; In Japanese;
Copyright; Avail: Issuing Activity Hardcopy, Microfiche

An experiment on the process for producing vapor growth carbon fiber by thermal decomposition of benzene in an atmo-
sphereof hydrogen as carrier gas was carried out using a vertical quartz tubular reactor of 900 mm in length and 15.5 mm in inner
diameterthe heating zone of which was 500 mm long. Tlieced of the reactor temperature and the flow rates of benzene and
hydrogenon the yield of carbon fiber were examined, and the produced carbon fiber were observed with Scanning Electron Mi
croscopy(SEM) to evaluate its quality and radial growth speed. One dimensional numerical analysis was also casiiggl out
themodel of carbon formation proposed by Matsumoto et al. The numerical result, hashevezd the diérent trend from the
experimentabne.
Author
Vapor DepositionCarbon Fibers;Thermal DecompositiorBenzene

19990009034Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
Temperature Gradient Thermally Stimulated Surface Potential in an LDPE Film Under a Non-Uniform Electric Field
FukuzawaMasahiro, Kyushu Sangyo UnjlapanHattori, Hirotaka, Kyushu Sangyo Unijapan; lwamoto, Mitsumasa, kyu
shu Sangyo UniyJapan; Bulletin othe Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp.
97-103;In Japanese; CopyrightyAil: Issuing Activity Hardcopy, Microfiche

Thermallystimulated surfacpotential built up in a low density polyethylene (LDPE) film under a non-uniform electric field
wasinvestigated in the presence of a temperature gradient in the film. It was concluded that the thermally stimulatgel dischar
at a temperature of -50 C was due to dipolar depolarization, whereas thegdisstteatemperature of 50 C was due to thermal
detrapping of carriers with positive polarity (holes).
Author
PolyethylenesThin Films;Electric Potential;Depolarization;Holes (Electon Deficiencies)Electric Dischages; Temperature
Gradients
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28
PROPELLANTS AND FUELS

Includes rocket propellants, igniters, and oxidizers, their storage and handling procedures; and aircraft fuels. For related information
see also 07 Aircraft Propulsion and Power, 20 Spacecraft Propulsion and Power, and 44 Energy Production and Conversion.

1999000864 3Federal Aviation AdministratiginVashington, DC USA
A Review of the Flammability Hazard of Jet A Fuel \apor in Civil Transport Air craft Fuel Tanks Final Report
Fuel Flammability &sk Group, Federahdation Administration, USA; Jun. 1998; 62p; In English
Report No.(s): AD-A355165; DOTAA/AR-98/26; No Copyright; Aail: CASI; A04, Hardcopy; AO1, Microfiche

Thisreport documents the findings of a Fuel FlammabilagkilGroup made up of recognized faatl combustion specialists
investigatingthe flammability and explosiveness of fuel within an aircraft fuel tank. The task group reviewed all available reports
onthe subject and met and discussed the data with technical experts from Boeing Commercial Airplane Co., [Dalifateia
of Technologyand the Nationalfansportation Safety Board. The scope of the report includes jet fuel definitions and specifica
tions, jet fuel flammability data, influences of various factors on fuel flammapditg predictive analyses and models for flam
mability. The report discusses the impact of this knowledge on the needs for in-flight fuel fire prevention.
DTIC
Hazads; Fuel Tanks; Transport Aicraft; Jet Engine Fueldstire Prevention;Flammability; Vapors

19990008818Advanced Sciences, In@lbuquerque, NM USA
Disposal Technology for Solid Rocket Popellant Final Report 31 May 1995 - 19 Jun. 1998
Attaway, Hubert, Advanced Sciences, Inc., USA; Jun. 19, 1998; 64p; In English
Contract(s)/Grant(s): F08635-90-C-0048; AF Proj. 2103
Report No.(s): AD-A354525; AFRL-ML-T¥R-1998-4532; No Copyright;vail: CASI; A04, Hardcopy; A01, Microfiche

The results of prior lab studies atrilall AFB were used to design, fabricate, and demonstrate a pilot-scale, complete AP
(ammonium perchlorate) biodegradation (reactor) system using actual effluent from washout of Minutemeprefsajiaat
washoutsupplied by Aeroje$ Propulsion Division. Using an anaerobic reactor (1600 gal) in conjunction with the IHAd¢al
organismdiscovered\FRL, it was demonstrated in both tests at bgthdgll AFB and Thiokol-Morton (Utah) that virtually cem
pletedestruction of ammonium perchlorate in wastewaters was possible. The operating costs for the bioreactor system shows that
fixed costs (electricitymaintenance, and labor) areaahinimum for 2000-4000 ppm perchloratéefnts. This is because maxi
mumthruput can be achieved near 4000 ppfiuefits. Nutrient cost is approximately linear with perchlorate reduced. As a result,
upto 4000 ppm perchlorateflefents can be treated for less than $0.10 per gallon.
DTIC
Solid Rocket Ripellants;Waste DisposalHazadous Vistes
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ENGINEERING (GENERAL)

Includes vacuum technology; control engineering; display engineering; cryogenics, and fire prevention.

19990008503Defence Science anadhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Analysis of the Interaction Effect for Bonded Repairs
Callinan,R. J., Defence Science anéchnology Oganisation, Australia; Rose, L. R, Befence Science aneédhnology Oga-
nisation,Australia; Sanderson, S., Defence Science actiffology Oganisation, Australia; Aug. 1998; 18p; In English
ReportNo.(s): DSO-TR-0715; DODA-AR-010-621; Copyright,vail: Issuing Activity (DS Aeronautical and MaritimBe-
searchLab., PO Box 4331, Melbournejctoria 3001), Hardcopylicrofiche

With the increasing use of bonded repairs to restore the structural integrity of ageing aircraft the question arises as to the inter
actioneffects when repairs are located close togetbsing the Finite Element E.) method a study h&gen carried out for the
interactionbetween two idealised circular repairs. The interaction involves the increase of the sheet stress just outside the patch.
It has been found that the tandem orientatidth respect to the applied load, is the most severe configuration. In this case, for
mostpractical repairs, the interaction may result in increases of the sheet stress by 40% for very close separation distances. It has
alsobeen found that certain combinations of bi-axial load can also significantly influence the interdetibn ef
Author
Axial Loads;Finite Element MethodStructural Failue
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19990008661General Electric CpEngineering Mechanics LatschenectadyNY USA
Mechanical System Analysis/Designdol (MSAT) Quick Guide Final Report
Lee,HauHua, General Electric Co., USA; Kolb, Mark, General Electric Co., USA; Made&lade, General Electric Co., USA;
Nov. 1998; 20p; In English
Contract(s)/Grant(s): NAS3-26617TRP 509-10-31
Report No.(s): NASA/CR-1998-208684; E-11438; NAS 1.26:208684; No Copyright; Avail: CASI; A03, Hardcopy; AO1,
Microfiche

MSAT is a unique multi-component multi-disciplinary tool thajanizes design analysis tasks around object-oriented repre
sentation®f configuration components, analysis programs and modules, and data transfer links between them. This creative mod
ular architecture enables rapid generation of input stream for trégdasdies of various engine configurations. The data transfer
links automatically transport output from one application as relevant input to the next application once the sequence is set up by
theuser The computationare managed via constraint propagation - the constraints supplied by the user as part of any optimization
module. The software can be used in the preliminary design stage as well as during the detail design of product development
process.
Author
DesignAnalysis;Product Development

19990008743Kagoshima Uniy Faculty of Engineeringlapan
Fundamental Study on Magnetic Field Assisted Lapping with Rubber Magnet (Continuous Report)
TanakaHideho, Kagoshima UniyJapan; ®mono, Haruhisa, Kagoshima Univapan; The Research Reports of The Faculty of
Engineering, Kagoshima University; Sep. 1993; ISSN 0451-212X, No. 35, pp. 1-5; In Japanese; No Copyright; Avail: Issuing
Activity, Hardcopy, Microfiche

It was mentioned in a previous report that lapping is also possible in the new type lapping method using a permanent rubber
magnetproposed in the report as well as in conventional lapping. In this, papigus contrivance weraade on the surface of
the rubber magnet to be lap face. Furthermore, increasing experimental parameters by varying the lapping speed, the sorts an
mixture ratio of lapping fluid, fundamental experimental data were obtained similarly as in the previous report.
Author
Magnetic FieldsRubber

19990008910IBOS Qualitaetssicherungssysteme G.m.oMdchen, Germany
Intelligent Process Contol with Evolution Strategy
Offergeld, Heinz, IBOS Qualitaetssicherungssysteme G.m.b.H., Germany; Nov. 1998; 10p; In English; Also announced as
19990008907Copyright Waived; Avail: CASI; A02, Hardcopy; A02, Microfiche

Thetasks of process systemse multi-faceted and all aimed at minimisation of expenditure and related costs. Irrespective
of the level at which they are used, the aihsuch systems should be the continuous improvement of production. A closed opti
misation cycle is created whereby all information related to the production is analysed and feedback to the production process
is given. The basis of thatroduced optimisation process is the evolutionary optimisation. Evolution is a fieigrefoptimisa
tion process, which has produced astonishing results in nature. The evolution stratelyy sae® basic principles as the biclogi
cal evolution, suclas mutation and selection. The on-line optimisation is limited to the optimisation of the machine settings. This
may only be a small area of the influencing factors, such as moulds, materials, human and environment, but it is the only area in
which direct, on-line interventions can be made duangnning production. This paper describes the practical results which are
achievedn using evolution strategy for the on-line optimisation of injection moulding processes. The results show that the produc
tivity will be increased by up to 20%.
Author
Process Contl (Industry); Artificial Intelligence; Manufacturing;On-Line Systemd$2roduction Engineering

19990008992Kyushu Uniy, Inst. of Advanced Material Studasuga, Japan
Recent Advances in Enhancing Shell-Side Condensation in Refrigerant Condensers
Honda, Hiroshi, Kyushu Univ., Japan; The Reports of Institute of Advanced Material Study, Kyushu University; 1994; ISSN
0914-3793Molume 8, No. 1, pp. 149-162; In English; Copyrightaik Issuing Activity Hardcopy, Microfiche

This paper reviews recent advances that have been made in enhancing film condensation of fluorocarbon refrigerants in a
bundleof horizontal tubes. The emphasis in the discussion is onferesedffin geometryvapor shear and condensate inundation.
It is shown thathe fin geometry is an important factor that controls the heat transfer performancdedhefefapor shear is
muchsmaller for a finned tube than for a smooth tube. Teeedf condensate inundation is more marked for a three dimensional
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fin tube than for a two dimensional fin tube. Also, tHfeafis more marked for an in line tube bundle than for a staggered tube
bundle.For a two-dimensional fin tube with and without thieeff of vapor shear and for a bundle of two dimensional fin tubes
with negligible vapor sheaseveral theoretical models exist that can predict the heat transfiécienetvith suficient accuracy
Thetheoretical model can be used to optimize the fin geometry

Author

Shells (Structural Forms)kilm CondensationRefrigerants;Condensers (Liquefiers)

19990009076NASA Marshall Space Flight Centétuntsville, AL USA
Design Optimization and Analysis of a Composite Honeycomb Intertank
FinckenorJefrey, NASA Marshall Space Flight CentéiSA; Spurrier Mike, NASA Marshall Space Flight Centé&iSA; 1998;
10p;In English; 6th; OPTI99: Computer Aided Optimum Design of Structures, 16-18LB&8, Orlando, FL, USA; No Copy
right; Avail: CASI; A02, Hardcopy; A01, Microfiche

Intertanksthe structure between tanks of launch vehicles, are prime candmfatesght reduction of rockets. This paper
discusseshe optimization and detailed analysis of a 96 in (2.44 m) dianTatén (1.85 m) tall intertank. The structure has €om
positeface sheets and an aluminum honeycomb coreefitie taper to a thick built up laminate for a double lap bolted shear joint.
It is made in 8 full length panels joined with bonded double lap joints. The nominal load is 4000 Ib/in (7 x 10(exp 5) N/m). Opti
mization is by Genetic Algorithm and minimizes weight by varying C, core thickness, number and orientation of acreage and
buildupplies, and the size, number and spacing of bolts. A variety of cases were run with populations up to 2000 and chromosomes
as long as 150 bits. Constraints were buckling, face stresses (normal, shear, wrinkling and dimpling, bolt stress, and bolt hole
stressegbearing, net tension, wedge splitting, shear out and tension/shear out). Analysis is by a combination of theoretical solu
tionsand empirical data. After optimization, a series of coupon tests were performed in conjunction with a rigorousranalysis
volving a variety of finite element models. The analysis and test resulted in several small changes to the optimizédedesign.
intertankhas undegone a 250,000 IfiL.1 x 10(exp 6) N) limit load test and been mated with a composite liquid hydrogen tank.
Thetank/intertank unit is being installéadl a test stand where it will see 200 thermal/load cycles. Afterwards the intertank will
be demated and loaded in compression to failure.
Author
DesignAnalysis;Optimization;Honeycomb Structas; Weight Reductiont.oad Ests;Honeycomb Ceas; Finite Element Meth
od; Genetic Algorithms

32
COMMUNICATIONS AND RADAR

Includes radar; land and global communications, communications theory, and optical communications. For related information see
also 04 Aircraft Communications and Navigation and 17 Space Communications, Spacecraft Communications, Command and Track-
ing. For search and rescue see 03 Air Transportation and Safety, and 16 Space Transportation.

19990008645Electro-Radiation, IncTotowa, NJ USA
EW Testing Lessons Learned
Berkowitz, Paul H., Electro-Radiation, Inc., USA; Jun. 16, 1998; 14p; In English
Report No.(s): AD-A355203; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

ElectronicWarfare (EW) testing is one of the more challenging undertakings invibe@ids community EW tests are typical
ly fraught with a myriad of problems due to the inherent complexity of tests involving multiple vehicles, radars, data collection,
anddata processing, as well as the complex nature of Electrani@ai® itself. Electro-Radiation Inc. (ERI) has been afdhe
front of EW testing for many years, from B-52 to B-2 and from F-101 to F-22. While it is impossible to prevent all problems, it
is possible to prevent the same problems from repeating. This paper applies many of the lessons ERI learned from its extensive
EW testing experience, andfefs recommendations of how to avoid repeating them. Electro-Radiation Inc. (ERI) has been a lead
erin the field of Electronic \&tfare (EW) testing for many years. During this time, it has been seen that the complexities of EW
testingcreate an enormously challenging environmertypical EW flight test involves multiple aircraft, both jammers and vic
tims; ground test radars; ground reference radars; airborne reference radars; a central facility for real time flight and test control,
telemetry and displayfer real time observation; data collection; post data processing to generate error information; a laboratory
to test and program the EW system, with associated signal sources, meters, scopes, monitors, test boxes, reprogramming tool
and spares for emergency repair/rework; and a classified work area with data storage for manuals and test data. For any singls
day’stest, as mangs 50 people from several Government agencies and contractors can be involved. In the center of this is the
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EW tester who has responsibility for about 100 variables and control of perhaps 3. Given this complex scenario, it is not surprising
thatmany problems arise. It is virtually impossible to run such an enterprise without problems.

DTIC

Avionics; Electronic Warfare; Aircraft EquipmentFlight Tests

19990008670Department of the NayWashington, DC USA

Moving Map Composer (MMC)

GendronMarlin L., Inventor Department of the NayWSA; Wischow Perry B., InventgrDepartment of the NayWSA; Tren-

chard, Michael E., InventpDepartment of the NayWSA, Lohrenz, Maura C., Inventddepartment of the Nay{SA; Jul. 30,

1998;42p; In English

Patent Info.: Filed 30 Jul. 1998; US-Patent-Appl-SN-09126386

ReportNo.(s): AD-D019046; No Copyright;\&il: Issuing Activity (Defensedchnical Information Center (DTIC)), Microfiche
This invention pertains generally to a method and apparatus for dispkgigcted geographic area on a video display and

morespecifically to the providing of a us&tendly graphical interface that defines a template and builds an aircraft optical disk

image(AODI) from the data available within the given templatedundaries.

DTIC

Optical Disks;TemplatesMaps; Television Camerasyideo Landmark Acquisition andacking; Mapping; Display Devices

19990008727Army Communications-Electronics Commaifart Monmouth, NJ USA
Text Independent Speaker Recognition Using A Fuzzy Hypeube Classifier
Karakowski, Joseph A.; Phu, Hai H.; Oct. 1998; 43p; In English
Report No.(s): AD-A354792; CECOM-TR-98-5; No Copyright;all: CASI; A03, Hardcopy; A01, Microfiche

Therecognition of speakers in an open set, text-independent environment is described. The recognition occuaaywithout
prior training, and occurred in both noisy and clear backgrourasliitle as 1.6 seconds. Investigations and testing were done
in the areas of feature characterization of speakers, prefiltering of classifier input, and stfuddagsifiers for recognition. A
prefiltering structure for speech input segments using an expert system implementing hypothesize and test for relevance was in
vestigatedThis attempts to maximize classification performance by preselection of most likely voiced sgggaehts prior to
classification.The classifier used was based on Adaptive Resonant Theory and fuzzy Min-Max. It is a neural network with output
categoriesepresented by a fuzzy hypercube. The network is described in a hybrid neuronal-functional method. A speaker recogni
tion system was tested using the Switch-board and Greenflag databases. Utterances averaging 0.5 to 7.0 seconds in length wel
testedwith over 5 hours of conversation for 8, 12 and 16 speaker groups.
DTIC
Classifications,Classifiers;ConversationExpert Systems

19990008763Marquette Uniy Milwaukee, WI USA
AAH Cage Out-Link and In-Link Antenna Characterization Final Report 15 Nov 1996 - 31 Jul. 1998
Jeutter Dean C., Marquette Uni\USA; 1998; 17p; In English; Original contains color illustrations
Contract(s)/Grant(s): NCC2-5228; No Copyrightafl: CASI; A03, Hardcopy; A01, Microfiche

Thisfinal report encapsulates the accomplishments of the third year of work on an Advanced Biotelemetr{AB/EEBmM
OverallMU/ABTS project objectives ar® provide a biotelemetry system that can collect data from and send commands to an
implantedbiotransceiverThis system will provide for studies of rodent development in space. The system must be capable of
operatingn a metal animal cage environment. An important goal is the development of a small, "smart”, migropplaetable
biotransceivewith eight-channel data output and single channel command input capabilities with the flexibility for easy custo
mizationfor a variety of physiologic investigations. The NASA Ames/Marquette University Joint Research work has been de
votedto the system design of such a new state of the art biotelesystam, having multiple physiologic inputs, and bi-directional
datatransfercapabilities. This work has provided a successful prototype system that connects, by two-way radio links, an address
ablebiotelemetry system that providesmmunication between an animal biotelemeter prototype and a personal cofpmuter
operationafeatures of the prototype system are: (1) two-way PCM communication with implanted biotelemeter; (2) microcon
troller based biotelemeter; (3) out-link: wideband FSK (60 kBaud); (4) in-link: OOK (2.4 kbaud); (5) septum antenna arrays (In/
Out-Links); and (6) personal computer data interface. The important requirement of this third year’s work, to demonstrate
two-way communication with transmit and receive antennas inside the metal animal cage, has been successfully accomplished.
Theadvances discussed in this report demonstrate that the AAH cage antenna system can provide Out-link and In-link capability
for the ABTS bi-directional telemetry system, and can serve as a benchmark for project status. Additertsancements to
themost recent (April 1997) prototype cage and antenna lheee implemented. The implementation, testing, and documentation
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was accomplished at the Biotelemetry Laboratory at Marquette University with Out-Link (slot) antenna design assistance was
provided.

Author

BiotelemetryData Acquisition;Data Base Management Systefedemetry;Channels (Data fBnsmission)Antenna Design

1999000881 7Rensselaer Polytechnic Instroy, NY USA
Adaptive Spread Spectrum Systems Using Filterbanks and the Disete Wavelet Transform Final Report Sep. 1995 Jan.
1998
Saulnier G. J., Rensselaer Polytechimst., USA; Hetling, K. J., Rensselaer Polytechnic Inst., USA; Das,,lRensselaer Poly
techniclnst., USA; Aug. 1998; 145p; In English
Contract(s)/Grant(s): F30602-95-C-0167; AF Proj. 4519
Report No.(s): AD-A354505; AFRL-IF-RS-TR-1998-170; No Copyrightais CASI; A07, Hardcopy; A02, Microfiche

This reportdiscusses the development of new approaches for providing anti-jam, multipath resistant, multi-user cemmunica
tions based on filterbank and wavelet techniques. The first portion considers the synthesis of spreading waveforms using full
binarytree multi-rate filterbank design techniques. Non-binary spreading waveforms are produced that are optimized for multi-
user,multipath and interference channels and shown to out-perform some conventional spreading sequences. The second part o
thereport describes and evaluatespread spectrum version of Orthogonal Frequency Division Multiplexing (OFDM) wherein
the same information is transmitted on multiple orthogonal carriers, creating both time and frequency.divénsitseceiver
time domain and transform domain excision are used to improve performance in pulsed wideband or narrowband jamming, re
spectively.In addition, the report considers replacing the inverse and forward E6fimonly used in OFDM systems with in
verseand forward Modulated Lappedanhsforms (MIO's). Performance results demonstrate tfecdfeness of the techniques.
For boththe spreading waveform design and OFDM work, simulations were performed using the Signal Proca&Sygtévn
(SPW)from AltaGroup of Cadence Design Systems, Inc.
DTIC
Adaptation;Speading;Spead Spectrumr@insmission\Wavelet AnalysisTransformations (Mathematicsjelecommunication

19990008892Rensselaer Polytechnic Insiroy, NY USA
Enhanced Time Domain Interference Suppession Echniques Final Report Jun. - Sep. 1997
Saulnier Gary J., Rensselaer Polytechnic Inst., USA; Aug. 1998; 51p; In English
Contract(s)/Grant(s): F30602-97-1-0206; AF Proj. 2304
Report No.(s): AD-A354501; AFRL-IF-RS-TR-1998-169; No Copyrightais CASI; A04, Hardcopy; A01, Microfiche

Many methods havkeeen proposed for suppressing interference in a direct sequence spread spectrum signal and a number
of these utilize adaptive transversal suppression filters to remove a large portion of the interference prior to despreading. This
reportinvestigates the performance of predictive and two-sided adaptive filtering systems and presents a method to improve the
performancef the predictive filter by compensating for the distortion introduced into the desired direct sequenchusigmal
the adaptive filtering process. It is shown that the predictive filter acts as a pre-whitener and the two-sided filter acts as a power
inverter.Additionally, the two-sided adaptive filter automatically performs the same furasitine compensated predictive filter
The performance of the adaptive systems is also studied when there is multipath propagation and it is shown that the presenc
of multipath allows the filters to partially suppress the desired direct sequence signal, resulting in performancenassation
of simulation and analysis was used to perform this stidyulations were performed using the Signal Processory Bystem
(SPW)from Alta Group of Cadence Design Systems, Inc.
DTIC
Adaptation;Adaptive Filters;Spead Spectrumr@insmission;Time

19990008973Teledyne Brown Engineeringduntsville, AL USA
Radar Credible Target-1 (RCT-1) Flight Test: An Innovative Solution for Ground Based Rada+Prototype (BGR-P) Test-
ing
EversmeyerKent E.; HenleyJess; HarpeRobert; &lbert, Dan; Caruso, Gerald; Jan. 1998; 5p; In English
Report No.(s): AD-A355732; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche

This paper provides an overview of the innovative solutions developed to meet the requirementsgeft thet @designed
for the Ground Based Radar Prototype (GBR-P) Radar CredimjetTRCT1) flight test. The methodology used to design and
planthis Target of Opportunity (DO) mission as a Minuteman 3 Associated Operation mission is presented. Solutions developed
for the fundamental tget designs and their truttata instrumentation are presented in context with the deployment schema devel
opedfor RCT-1. In addition, an innovative and costeetive chaf target concept to be tested on RCTS presented with respect
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to possible out year Integrated Flighdst requirements. Emphasis is placed on the lessons learned to date from this process, and
applicabilityto further NMD flight testing.

DTIC

Flight Tests;Prototypes;Radar Brgets; Targets

19990009045National Defence Research Establishmaumtielningen foer Sensorteknikinkoeping, Sweden
Survey of receivers and signal analysis for afRMCW semiconductor laser radar Topical Report Oeversikt av Mottagare
och Signalanalys foer en FMCW Halvledarlaserradar
Karlsson,C., National Defence Research Establishment, Sweégen, P, National Defence Research Establishment, Sweden;
Letalick, D., National Defence Research Establishment, Sweden; Feb. 1998; 34p; In Swedish; In English
ReportNo.(s): PB99-103483; FOA-R-98-00723-408-SE; No CopyrighgilAlssuingActivity (Natl Technical Information Ser
vice (NTIS)), Microfiche

In the report, a specification of important parameters of a receiver for an FMCW semiconductor laser radar is given- The speci
ficationis based on the characteristics of the signal from the laser radar and on the desired range resolution of the system etc. Ir
addition,a survey of conceivable receivers is given. The characteristics of the signal is given partly by the coherence length of
thelaser which is an important parameter for the frequency accuracy that in turn determines the range ateunaegstigations
in this report is a part of activities which investigates the possibilities to accomplish small, robust and whispering semiconductor
laserradar system for several military applications.
NTIS
SurveysReceiversSignal AnalysisSemiconductor Laser§)ptical Radar;Frequency ModulationContinuous \Ave Lasers

19990009048Florida Univ, College of Journalism and CommunicatioBainesville, FL USA
Communications Contingency Plan: Planning for Crises and Contiversy, Phase 1
Treise,Deborah, Florida Uniy USA; Bernstein, Arla G., Florida UnjWJSA; Yates Brad, Florida Uniy USA; Apr. 15, 1998;
57p;In English
Contract(s)/Grant(s): NASA Order H-28167-D; No Copyrightas CASI; A04, Hardcopy; A01, Microfiche

Interviewswere conducted withaariety of Marshall Space Flight Center personnel and local media representatives in Hunts
ville, Alabama, in order to identify the current perceptions of these individuals regarding communiéatibreetss between
MSFCand the media. The purposes of the Phase One report are to (1) assess the need for a contingency plan for communicatin
in situations of crisis and controversy; (2) identify goals and objectives for the planning process; and (3)quonideendations
for future planning activities to achieve the goals and objectives outlined in Phase One. It is strongly recommended that MSFC
personneivho are involved in communications with the media participate in a facilitated, strategic communications planning pro
cess in order tdevelopPhase Wo of the Communications Contingency Plan (CCP). Phasewiill address (1) the categorizing,
ranking and prioritizing of crises and controversies; (2) the development of action steps and implementation strategies for the
CCP;and (3) the development of a monitoring and evaluation process for ongoingfetdivesfiess.
Author
CommunicatingContingencyManagement PlanninglASA Pograms

19990009084National Defence Research Establishméntlelningen foer Sensorteknikinkoeping, Sweden
Multifunction Radar with Digital Array Antennas Flerfunktionsradar med Digitala Gruppantenner
Grahn, P., National Defence Research Establishment, Sweden; Alm, A., National Defence Research Establishment, Sweden;
Bjoerklund,S., National Defence Research Establishment, Sweden; Mylen, L., National Defence Research Establishment, Swe
den;NelanderA., National Defence Research Establishment, Sweden;1988; 46p; In Swedish
ReportNo.(s): PB99-103434; FOA-R-98-00748-408-SE; No CopyrighgilAlssuingActivity (Natl Technical Information Ser
vice (NTIS)), Microfiche

Thisreport is auser oriented summary of multifunction radar with digital array antennas for futureraamiye and air force
applications. Future radar systems will to an increasing extent be adaptive, i.e. they will adapt their functions to the prevailing
measuremertdituation. Thessystems utilize an electronically controlled array antenna which is formed by an array of modules,
eachoneconsisting of antenna element, transmitteceiver and A/D convertefThe digital signals from each channel are €com
bined by digital signal processing. Flexible signal generators are used to adequighettedsignal to each type of @et, radar
function,and situations. It is natural to divide the decision problem into two parts: the decision of what is to be done, and the opti
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mizationof the parameters for the measurements to be made. The choice of the parameters and the time of measurement are sche
uledin an optimum wayThe decision of what is to be done can be aided by knowledge based techniques.

NTIS

Antenna ArraysRadar AntennadDigital Systems

19990009087National Defence Research Establishment, Dept. of Command and Control Warfare Technology, Linkoeping,
Sweden
Electronic Warfar e Protection of Armor ed \ehicles, EWSuite: Radio Communication in the Oxygen Band. Pilot Study
VMS Stridsfordon Radiokommunikation vid 60 GHz: Foerstudie
Asp, B., National Defence Research Establishment, Sweden; Jan. 1998; 32p; In Swedish
ReportNo.(s): PB99-103517; FOA-R-00701-616-SE; No CopyrighgiAlssuing Activity (NatiTechnical Information Service
(NTIS)), Microfiche

This report deals with the results from an introductory study. Central issues are the possibilities and problems which arise
with communication at 60 GHz. As a introduction, the wave propagafiectefind their implicationsre discussed. Furthermore,
communicatiorsystem requirements are penetrated, and finally suggestions for further activities are presented. The oxygen band
offershigh data transfer capagiggxcellent LPIlperformance, robustness to jamming, and no need for frequency planning. The
prizefor this, howeveris a very short distance range, even at line of sight conditions, typically 500 to 1000 m. In hilly woodland
thedistance is further reduced. Still, area coverage may be obtaithethe use of a distributed network. This study has revealed
many dificulties. Some of them have a fundamental impact of system performance. ltilmpiogsiblewith present knowledge
to determine if a system which can handle the outlined communication scenarios is technically and economically feasible.
NTIS
Electronic Warfare; Protection;Radio Communicatior®xygen;Bands;Communication Networks

33
ELECTRONICS AND ELECTRICAL ENGINEERING

Includes test equipment and maintainability; components, e.g., tunnel diodes and transistors; microminiaturization; and integrated
circuitry. For related information see also 60 Computer Operations and Hardware and 76 Solid-State Physics.

19990008499Chinese Inst. of EngineerRipei, Taiwan, Province of China
Waveform Approximation Technique for CMOS Gates in the Switch-Level iming Simulator BTS
Chang,Molin, National iwan Univ; Wang, Jyh-Herng, Nationakiwan Univ; Yih, Shuih-Jong, Nationaldaiwan Univ; Feng,
Wu-Shiung,National aiwan Univ; Journal of the Chinese Institut of Engineers; May 1998; ISSN 0253-88R@ne 21, No.
3, pp. 255-268; In English
Contract(s)/Grant(s): NSC85-2215-E-002-020; No Copyrigh#ilAlssuing Activity Hardcopy, Microfiche

A switch-level timing simulator has the advantage of fast speed and good adaptability for VLSI circuits, but it fnnot of
accuratdransient waveform information. In this paper an accurate dictkat switch-level timing simulator is described. The
high accuracy isittributedto a new waveform approximation technique, which includes delay estimation and slope estimation.
Efficient delay and slope calculations @ecomplished through a switch-level simulation instead of using a trafsigtbsimu
lation. A new approach for delay estimation is presented which models the delay behavior of an RC tree by two equatiens: a domi
nantdelay equation and an error delay equation. Both are derived by surface fitting to approximate the surface that is measured
from the actual delay behavior of a CMOS gatanédified approach for slope estimation is also investigated which has close
relationshipwith the equivalent RC time constant of the evaluated cluster circuit. This equivalent RC time constant can be obtained
by traversing the tree recursivelghe results show good agreement with SPICE.
Author
Approximation;Waveforms;Simulation;Time Constant; Simulator§witchesCircuits

19990008578NASA Langley Research Centétampton, YA USA

High Displacement Solid State Feroelectric Loudspeaker

ReganCurtis R., InventqrNASA Langley Research CentelSA; Jalink, AntonyJr, Inventor NASA Langley ResearcBientey

USA; Hellbaum, Richardr., Inventor NASA Langley Research Cent&lSA; Rohrbach, \&yne W, Inventor NASA Langley
ResearctCentey USA; Sep. 01, 1998; 8p; In English; Continuation-in-part of abandoned US-Patent-Appl-SN-326804, filed 1
Oct. 1994
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Patent Info.: Filed 13 Jan. 1997; NASA-Case-LAR-15138-2; US-Patent-5,802,195; US-Patent-Appl-SN-782851; US-Patent-
Appl-SN-326804No Copyright; Aail: US Patent andridemark Cffice, HardcopyMicrofiche

A piezoelectric loudspeaker suitable for midrange frequencies uses a dome shaped piezoelectric actuator to a speaker mem
branedirectly is discussed. The dome shaped actuator is made from a reduced and internally biased oxyged gaferates
excursionof the apex of the dome in the order of 0.02-0.05 inches when a rated drive voltage of 350 V rms is applied between
theconvex and the concave surface of the dome shaped aclistdoad capacity exceeds 10 Ibs. The edge of the rim of the dome
shaped actuator must be free to rock when the dome height varies to ensure low distiweidouitispeaket his is achieved
by mounting the rim of the dome shaped actuator on a support surface by prestress extgptionally simple design uses a
planarspeaker membrane with the center part of one side pressed against thedomefshaped actuator by prestress from a
stretchedatex surround membher
Official Gazette of the U.S. Patent anchidemark Cffce
Ferroelectricity; Solid State Actuators;Electric Potential;LoudspeakerdylembranesPiezoelectricity

19990008706Villanova Univ, Dept. of Electrical and Computer Engineerifg USA
Investigation of a New Class of Low-PRufile Multi-Layer Printed Antennas Annual Report 15 Oct. 1997 - 30 Sep. 1998
Hoorfar, Ahmad, Wllanova Univ, USA; Dec. 01, 1998; 26p; In English
Contract(s)/Grant(s): N00014-98-1-0090
Report No.(s): AD-A355027; TR-527615; No Copyright;all: CASI; A03, Hardcopy; A01, Microfiche

This progress report outlines our researébref on modeling, analyses aagtimization of a novel class of multi-layered
printed antennas for high gain applications. pheposedantennas, which are based on a multi-layer printed circuit version of
the conventional ¥gi array are very attractive for applications that require high gatennas in a compact low profile package.
Presencef the dielectric layers not only hinders the need for structural support of the antenna but also provides a few more degrees
of freedom for gain optimization. In addition, these antennas can be made conformal to various shapes and surfaces. Our researcl
duringthis interim period has resulted in three contributions: (@)hve developed a numerical code fficefnt electromagnetic
modelingof these ¥gi like structures. A novel feature of this code is a new semi-analytical technique that speeds up the evaluation
of the corresponding Greerfunctions by a factor of 10 bigher (2) The feasibility of obtaining high gain from the proposed
Yagi like arrays is investigated by performing a detailed parametric study for strusttires to 5 dielectric layers. (3) &have
developedhn electromagnetic optimization engine based on Evolutionary Programming. This code is applied to optimal design
of the printed “dgi like arrays. Optimization is performed with respect to lengths of driver and director elements as well-as dielec
tric constants and thickness of layers unddediht constraints’ criteria. It is shown thaglabally optimized three layer struc
turescan achieve a gain of 13 dBi or higher without the need for high permittivity dielectric layers.
DTIC
Printed Circuits; High Gain; Yagi Antennas

19990008731Naval Surface Wfare CenterCarderock Diy Bethesda, MD USA
Development of a SEAL Delivery Vehicle Battery
GesslerJoseph L.; Romero, Antonio; Staniewicz, Robert J.;.N697; 160p; In English
Report No.(s): AD-A354961; NSWCCD-TR-97/010; No Copyrighta#k CASI; A08, Hardcopy; A02, Microfiche

Thegoal of this program was to demonstrate performance in cells sized for use in th®©8l&ky \ehicle. Development
effortsby Saft, America, Inc. are reported for batteries to power undersea vehictgs pkismatic cells were designed, built,
and tested in sizes up to 150 Ah, and demonstratedyedensities up to 130 Wh/Kg. The anodes were either metallic lithium
or a lithium-intercalating carbon. Cathodes were lithiated metal oxidesbalt or nickel (Li(x)CoO2 or Li(x)NiO2). The electro
lyte was 1.2 M LiAsF6 in mixedolvents ethylene carbonate, propylene carbonate, and dimethyl carbonate in a 1:1:2 ratio. Several
differentcell designs were explored, sowfenhich included novel features such as case strengthening by pinning together oppos
ing faces and orienting the plates parallel to the narrow case faces. These and other design features were need#ueto address
effect of stack bulging during cycling. Electronics to control ghaand dischge and to ensure safe operation were proposed.
Safety of the electrochemistries was evaluated by testing 4/5 A-size cells.
DTIC
AnodesBulging; Carbon; CarbonatesCathodesCobalt
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1999000874 7Department of the NayWashington, DC USA
Process for Making a Semiconductor Device with Barrier Film Formation Using a Metal Halide and Pducts Thereof
Stumborg, Michael F., Inventor; Santiago, Francisco, Inventor; Chu, Tak Kin, Inventor; Boulais, Kevin A., Inventor; Aug. 20,
1998;51p; In English
Patent Info.: Filed 20 Aug. 1998; US-Patent-Appl-SN-09137089
ReportNo.(s): AD-D019029; No Copyright;vail: Issuing Activity (Defense @chnical Information Center (DTIC)), Microfiche
No Abstract
Author
Metal Halides;Semiconductor DeviceBarametric AmplifiersMolecular Electonics

19990008820Microelectronics Center of North Carolina, Microelectromechanical Systems Technology Applications Center,
Research fiangle Park, NC USA
MEMS Sensors Commecial Technology Insertion Pogram (CTIP) Final Report 1 May 1997 - 30 Jul. 1998
Wood, Robert L., Microelectronics Center of North Carolina, USA; Oct. 06, 1998; 46p; In English
Contract(s)/Grant(s): N00014-97-1-0660
Report No.(s): AD-A354557; C97-%3-820; No Copyright; #ail: CASI; A03, Hardcopy; A01, Microfiche

This report summarizes results ofoefs under the MEMS Sensor Commerciatfinology Program (CTIP) from 5997
through6, 1998. The program was established to assist Nawéhce Verfare Center (NSWC) Indian Head Division in proeure
ment,characterization, and fabrication of COTS sensors applicable 8MA® S & A system as well as general DoD needs.
Highlights of major accomplishments are provided.
DTIC
Microelectomechanical Systemisticroelectionics; Multisensor Applications

19990008852Utah State Uniy Electrical Engineering Dept.ogan, UT USA
Recommended Practice; Symbols,éfms, Units and Uncertainty Analysis for Radiometric Sensor Calibration
Wyatt, Clair L., Utah State Univ., USA; Privalsky, Victor, Utah State Univ., USA; Datla, R., National Inst. of Standards and
TechnologyUSA; Sep. 1998; 132p; In English
Report No.(s): PB99-105827; NIST/HB-152; No Copyrightait CASI; A07, Hardcopy; A02, Microfiche

This handbook provides recommendations for nomenclature, terms, symbols, units and uncertainty analysis associated with
the calibration of radiometric sensor systems. The scope includeadiamt properties of sources; the geometry of radiation-trans
fer; the measurement equation useg@redict sensor response; the calibration equation used to convert sensor response to engi
neering units (radiance, irradiance, etc.); and the uncertainty analysis. The contents are orgamiasptmd, somewhat, to
the normal flow of flux (source to sensor) and of analysis (predicted performance to generation of calibration equations and
uncertaintyanalysis).
NTIS
Symbols;Terms;RadiometersCalibrating; Nomenclatues; Units of Meas@ment;Procedures

19990008882Michigan Univ, Dept. of Electrical Engineering and Computer ScieAcsm Arbor, MI USA
Silicon-Based On-Wafer Packaging for High Isolation in High-Density Circuits Annual Report
Katehi, Linda B, Oct. 30, 1998; 1p; In English
Contract(s)/Grant(s): NO0014-95-1-0546
Report No.(s): AD-A355698; UM/EECS-033095-2No Copyright; Arail: CASI; A03, Hardcopy; A01, Microfiche

This project concentrates on the development and demonstration of a novel approach which is appropriate for the develop
mentof circuits that require high isolation and high density of integration. In the past ten months, we have extensively investigated
the development of a vertically integrated circuit configuration with emphasis on understandinglicinssrious architectures
in an efort to minimize it while at the same time circuifiefency is optimized. The developed architectures for maximum-isola
tion and minimum loss are presently applied towards the design of a three-stage low-noise .anitilitlee successful comple
tion of this LNA (expected by the end of November) we will successfully move towards the development of a K/Ka-Band
SSPA/LNAamplifier pair with arisolation between the receiving and transmitting components of better than -80 dB. In both con
figurations,high isolation between the neighboring circuit componentsheithchieved by vertically integrating the individual
components and by incorporating an effective on-wafer Si micromachined package to further isolate electromagnetically the
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MMIC components. The performance will be compared to the state-of-the-art to demonstrate excellent electrical response with
low cost and high density

DTIC

Integrated Cicuits; Silicon; Wafers; Isolation; Microwave AmplifiersMicrowave Cicuits; Solid State Devices

19990008883Naval Postgraduate SchpMonterey CA USA
Using the Pebb Universal Controller to Modify Control Algorithms for DC-to-DC Converters and Implement Closed-
Loop Control of ARCP Inverters
Floodeen, David L.; Sep. 1998; 124p; In English
Report No.(s): AD-A355736; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Theobjective of this thesis is two-fold. THiest goal is to expand the operational capabilities of the S&iptvice Converter
Module control algorithm for a DC-to-DC converter using the Universal Contrdllex second goal is to investigate the use of
the Universal Controller to implement a closed-loop control algorithnafoAuxiliary Resonant Commutated Pole (ARCP) pow
erinverter These power electronic devices are central to the developmebBi®¥anal Electric Distribution System (DC ZEDS)
thatis scheduled for application in the twenty-first century surface combatant (SC-21). The development of appropriate control
algorithmsis a key element to this design process. The Universal Controller is a digital controller that was developed by personnel
atthe Naval Surface Wfare Center (NSWC), Annapolis, Maryland. The basic operation of the Universal Controller aedabe T
InstrumenfTMS320C30 microprocessor architecture are described, with emphasis placed on the system control algorithms. Pre
vious studies have encoded and successfully tested a closed-loop control algorithm for a DC-to-DC converter. In this research
endeavorthis control algorithm is expanded to include various protection circuits and a Master/Slave paralleling scheme. Finally
aclosed-loop control algorithm for the ARCP inverter is encoded and recommendations for future research are outlined.
DTIC
Algorithms;Digital Systemsyoltage Converters (DC to DCEontmwllers; Feedback Contd

19990008932Department of the NayWashington, DC USA
Electronic Devices with Rubidium Barrier Film and Process for Making Same
Stumborg, Michael F., Inventor, Department of the Navy, USA; Santiago, Francisco, Inventor, Department of the Navy, USA,;
Chu, Tak-Kin, Inventor, Department of the Navy, USA; Boulais, Kevin A., Inventor, Department of the Navy, USA; Aug. 20,
1998;51p; In English
Patent Info.: Filed 20 Aug. 1998; US-Patent-Appl-SN-9137087
ReportNo.(s): AD-D019038; No Copyright;vail: Issuing Activity (Defense @chnical Information Center (DTIC)), Microfiche

A semiconductor device having a barrier film comprising an extremely thin film formed of one or more monolayers each
comprisedf a two-dimensional array of metal atoms. In one exemplary aspect, the barrier film is used for preventfiogitre dif
of atoms of another material, such as a copper condutima substrate, such as a semiconducting matergal imsulating mate
rial. In one mode of making the semiconductor deviceb#reer film is formed by depositing a precutsarch as a metal halide
(e.g.,BaF2), onto the substrate material, and then annealing the resulting film on the substrate material to remove all of the constit
uents of the temporary heteroepitaxial film except for a monolayer of metal atoms left behind as attached to the surface of the
substrateA conductoy such as coppgedeposited onto the barrier film idedtively prevented from difising into the substrate
materialeven when the barrier film is only one or several monolayers in thickness. The extremely thin barrier film makes possible
a significant increase in the component density and a corresponding reduction in the number of lagersdal¢éaintegrated
circuits,as well as improved performance.
DTIC
Rubidium;Barium Fluorides;Thin Films;Semiconductor Devices

19990008985Kyushu Sangyo UniyFaculty of Engineeringukuoka, Japan
Proximity Effect and Anisotropy in NbTi Multiflamentary W ires
Aoki, Yoshiyuki, Kyushu Sangyo UnivJapan; Akune,adahiro, Kyushu Sangyo Unj\apan; Sakamoto, Nobuyoshi, Kyushu
Sangyo Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp.
113-120;In Japanese; Copyrightyail: Issuing Activity Hardcopy, Microfiche

Currentdensities J(sub cp) of proximity-induced superconductiatrices in NbTmultifilamentary wires are anisotropic
depending on the current directions. In measurements with sample wire to observe the superconducting characteristics, muct
attentionshould be payed to thefeft of wire lengthto estimate the length dependence caused by this anisdtropy twist-pitch
dependencef the wire magnetization, the proximity current is estimated. The wire length dependence of the proximity-induced
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magnetizatioris satisfactorily analyzed by applying 2-dimensional Iré&enéfuji theory on the proximity currents.the short
wires, the fluxoid motion along the wire axis is suggested to take place and to modify the apparent wire characteristics.
Author

Proximity Effect (Electricity)Anisotiopy; Wire; Length;Filaments

19990009039Kyushu Univ, Faculty of Engineering-ukuoka, Japan
Infinite Impulse Response (IIR) Digital Filter CharacteristicsApproximated by Using Minimum Number of Interpolation
Points
SuharaYoshiro, Kyushu Uniy Japan; Koga,asiro, Kyushu Uniy Japan; &chnology Reports of Kyushu University; M&894;
ISSN0023-2718; ¥lume 67, No. 2, pp. 127-153; In Japanese; Copyrighail Assuing Activity Hardcopy, Microfiche

The authors recently proposed a design method of stable Infinite Impulse Response (lIR) digitahfiétdren Lagrange
interpolation by rationdiunctions for a set of values and higher derivatives of characteristic functions of filters prescribed at a
numberof angular frequencies. This paper discusses two advanced problems concerning the interpolated IIR dig@alilters.
is a method of designing the filters with characteristic rational functions having finite zeros and poles of arbitrary degree. The other
is the presentation of the frequency characteristics of filters with the minimum number of interpolation points by comparing nu
merically with the other filters. One of the fundamental frequency characteristics of the filters are also shown.
Author
Impulses;Procedues; Digital Filters; Frequency DistributionAngular Distribution;Approximation

19990009044National Defence Research Establishméntlelningen foer Sensorteknikinkoeping, Sweden
Antenna Integrated Microwave Technology Antennintegrerad Mikrovagsteknik Slutrapport
NelanderA., National Defence Research Establishment, Sweden; Ottersten, H., National Defence Research Establishment, Swe
den;Pettersson, L., National Defence Research Establishment, Sweden; Danestig, M., National DefencebRtsdeicment,
SwedenGrahn, B National Defence Research Establishment, Sweden; May 1998; 64p; In Swedish
ReportNo.(s): PB99-108664; FOA-R-98-00789-408-SE; No CopyrighgilAlssuingActivity (Natl Technical Information Ser
vice (NTIS)), Microfiche

This report summarizefive years of studies in Antenna Integrated Microwagehhology (AIMT) at FOA and is prepared
primarily for defense decision makers and technicitiafs with interest in future techniques for phased array antennas for radar
and electronic countermeasures. The AIMT studies have resulted in considerable improved knowledge of the construction, archi
tecture, system design, performance evaluation, and use of digital array antennas. A functional experimental digital array antenna
demonstratohas been built. The measurements and experiments which have been performed have resulted in know-how which
notallows the design of future multibeam antennas for applications such as air defesiéance and anti-aircraft radars. AIMT
techniquegprovide new options for improved performance, more functions, and platform integration both for radar and counter
measuresystems. The techniques may also be introduced ehemational systems are upgraded. For future radar systems the
digital techniques will have profound implications.
NTIS
Antenna Arrays; Microwave Equipment; Systems Engineering; Structural Design; Phased Arrays; Digital Systems; Digital
TechniquesRadar Antennas

19990009060Space and Naval &fare Systems Centeé3an Diego, CA USA
Impr oved Second-Generation 3-D &Mumetric Display System Final Report
Soltan,P, Space and Naval &fare Systems CentddSA; LasherM., Space and Naval &fare Systems CentddSA; Dahlke,
W., Space and Naval &fare Systems Cent&ySA; McDonald, M., Space and Navabwiare System€enter USA; Acantilado,
N., Space and Naval &fare Systems CentédSA; Aug. 1998; 264p; In English
Report No.(s): AD-A355592; TR-1763-Rev-1; No Copyrightaik CASI; A12, Hardcopy; A03, Microfiche
The Space and NavaVarfare (SRWAR) Systems CentgBan Diego (SSC San Diego) Simulation and Hurearhiiology
Division has developed and improved its second-generatdiolumetric Display System for displaying data, information, and
scenesn a three-dimensional volume of image space. The system has good potential for many military and commereial applica
tions.Based on a computepntrolled laser optics system that projects three laser beams simultaneously onto a 36-inch diame
ter/18-inch-highdouble helix spinning at 600 revolutions per minute, this system presents 3-D imagesidressable 10 cubic
feetof cylindrical volume. This report discusses the four basic disciplines used in development of the Improved Second-Genera
tion 3-D \blumetric Display System and provides examples of practical applications of the technology
DTIC
Cylindrical Bodies)Display Devicesl.aser Beamst.asers;Military Technology
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19990009062Logistics Management InsMcLean, VA USA
Characterizing Commercial Market Effects on Military Electr onics Development Pogram Costs: An Analytical Frame
work Final Report
Clippinger,AnthonyL., Logistics Management Inst., USA; GaiEric M., Logistics Management Inst., USA; Sep. 1998; 38p;
In English
Contract(s)/Grant(s): DASW01-95-C-0019
Report No.(s): AD-A355679; LMI®RB05T1; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

OSD(PA&E)tasked LMI to study how defense acquisition reform, advanced business processes and new high technologies
haveaffected how products are developed for DoD and wiethods should be used to estimate the costs of those developments.
LMI first looked at the defense electronics sector using Global Positioning System (GPS) receivers as an analog. A portion of that
investigation looked at the influence of the commercial marketplace on what DoD pays for product development. LMI developed
aneconomics-based analyticabdel that characterizes how the existence of commercial market potential for a new product im
pactsindustry interactions with DoD. The model, which uses a two-stage game algorithm, captures the motivations and incentives
of the various players involved in a competitive bid for a DoD product development contract. It provides DoD with an analytical
frameworkfor assessing contractor bids for development programs with dual military and commercial potential. This report also
containsa brief market description and analysis of the GPS receiver industry that provides some insights into how the LMI model
appliesin that domain.
DTIC
Global Positioning SystenMathematical ModelsEconomics

34
FLUID MECHANICS AND HEAT TRANSFER

Includes boundary layers; hydrodynamics; fluidics; mass transfer; and ablation cooling. For related information see also 02 Aerody-
namics and 77 Thermodynamics and Statistical Physics.

19990008518NASA Lewis Research Cente&leveland, OH USA
Experimental Study of Boundary Layer Behavior in a Simulated Low Pessue Turbine
Shyne, Rickey J., NASA Lewis Research CertSA; Oct. 1998; 162p; In English
Contract(s)/Grant(s): FOP 523-26-33
ReportNo.(s): NASA/TM-1998-208503; NAS 1.15:208503; E305; No Copyright; #ail: CASI; A08, Hardcopy; A02, Micro
fiche

A detailed investigation of the flow physics occurring on the suction side of a simulated Low Prassine (LPT) blade
wasperformed. A contoured upper wall was designed to simulate the pressure distribution of an actual LPT blade onto a flat plate.
The experiments were carried out at Reynolds numbers of 100,000 and 250,000 with three feeedtrem turbulence. Free
streamturbulence levels ranging from 0.8% to 3% was used in this experiment. Smoke-wire flow visualization data was used to
confirmthat the boundary layer was separated and formed a bubble. Hot-wires (single and x-wire) and surface mounted hot-film
gasesand static pressure taps were used to map the flowfield. The transition roeetse separated flow region is observed
to be similar to a laminar free shear layer flow with the formation ofge leoherent eddy structure. For each condition, the loca
tionsdefining the separation bubble were determined by careful examination of pressure and mean velocity profé@sititn T
onsetlocation and length determined from intermittency profiles decrease as freestream turbulence levels increase. Additionally
the length and height of the laminar separation bubbles were observed to be inversely proportional to the levels of freestream
turbulence.
Author
Fluid Dynamics; Flow Visualization; Low Pressure; Turbines; Boundary Layer Separation; Turbulent Flow; Boundary Layer
Transition; Turbulent Boundary LayeiMnd Tunnel EBsts;Flow Measuement

19990008607NASA Lewis Research Centeleveland, OH USA
Skin Friction Reduction by Micro-Blowing Technique
Hwang, Danny R Inventor NASA Lewis Research CentddSA; Sep. 08, 1998; 16p; In English
Patentinfo.: Filed 1 Dec. 1995; NASA-Case-LE®6920-1; US-Patent-5,803,410; US-Patent-Appl-SN-566Rb Copyright;
Avail: US Patent andrademark Cffce, HardcopyMicrofiche
A system and method for reduciskjn friction of an object in relative motion to a fluid. A skin forming a boundary between
the object and the fluid, the skin having holes through which micro-blowing of air is blown and a transmitting mechanism for
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transmittingair through the skin. The skin has an inner |ayet an outer layethe inner layer being a low permeable porous sheet,

the outer layer being a plate having high aspect ratio high porosity. and small holes. The system may further include a suction
apparatus for suctioning air from the outer layer. The method includes the steps of transmitting air through the inner layer and
passinghe air transmitted through the inner layer to the outer.layer method may further include the step of bleeding &ir of
theouter layer using the suction apparatus.

Author

Skin Friction;Friction ReductionHoles (Mechanics)Porosity; Boundary Layer Contd; Suction

19990008658Louisiana State UnivMechanical Engineering DepBaton Rouge, LA USA
Direct Numerical Simulation of a Coolant Jet in a Periodic Gossflow Final Report
SharmaChirdeep, Louisiana State UniWSA; Acharya, Sumanta, Louisiana State Urid8A; Oct. 1998; 54dn English; Ir
ternational Mechanical Engineering Congress and Exposition, 15-20L8@®, Anaheim, CA, USA,; Original contains coler il
lustrations
Contract(s)/Grant(sNAG3-1641; ROP 538-12-10
ReportNo.(s): NASA/CR-1998-208674; NAS 1.26:208674; E02; No Copyright; #ail: CASI; A04, Hardcopy; A01, Micro
fiche

A Direct Numerical Simulation of a coolant jet injected normally into a periodic crossflow is presented. The physical situation
simulatedrepresents a periodic module in a coolant hole array with a heated crogsflollocated finite dfierence scheme is
usedwhich is fifth-order accurate spatially and second-order accurate temp®tedigchemés based on a fractional step ap
proach and requires the solution of a pressure-Poisson equation. The simulations are obtablediiog ratio of 0.25 and a
channelReynolds number of 560The simulations reveal the dynamics of severgacale structures including the Couxrter
tating Vortex Pair (CVP), thdorse-shoe vortex, the shear layer vortex, the wall vortex and the wake vortex. The origins and the
interactionsof these vortical structures are identified and explored. Also presented are the turbulence statistics and how they relate
to the flow structures.
Author
GasTurbines;Reynolds NumbePoisson Equation-inite Difference TheoryDirect Numerical SimulatiorGounter Rotation

19990008704Michigan State Uniy Dept. of Mechanical Engineeringast Lansing, Ml USA

Application of Molecular Tagging Diagnostics to Turbulent Mixing Enhancement and Control StudiesFinal Report, 1

Jun. 1995 - 31 May 1998

Koochesfahani, Manoochehr M., Michigan State UliASA; Aug. 31, 1998; 15p; In English

Contract(s)/Grant(s): F49620-95-1-0391; AF Proj. 3484

Report No.(s): AD-A354558; AFRL-SR-BL-TR-98-0674; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche
MolecularTagging \élocimetry (MTV) was used to study vorticity dynamics in several flows ungestigation for mixing

enhancement and control. The evolution of streamwise vorticity, responsible for a large increase in mixing in a confined wake

flow, was measured. It was found that the streamwise vorticity has a peak value in excess of 70% of the peak spanwise vorticity

The MTV technique was extended to allow simultaneous whole field measurementyelatiey and a passive scalar on the

basisof molecular tagging diagnostics. This new approach afeosad new capability for simultaneous flow visualization and

vorticity mapping. The application of MTV to the study of unsteady separation resulted in boundary layer resolved measurements

of flow separation in the vortex ring/wall interaction and dynamic stall over a pitching airfoil. The measurementsepéav

tion over a pitching airfoil, believed to be the first boundary layer resolved measurement of this phenomenon, show that the process

of boundary layer separation occurs over a shorter time scale, and is more eruptive, than that capturechpyttdtens to date.

DTIC

Molecules;Diagnosis;Turbulent Mixing; Turbulent Flow;Jet Mixing Flow;Marking

1999000872 1Michigan Univ, Ann Arbor, Ml USA
Secondary Breakup and Turbulence Interactions of Drops Final Report 15 Jul. 1995 - 14 Jul 1998
Chen, J. H.; Chou, WH.; Dai, Z.; Wi, J. S.; Faeth, G. M.; Jul. 1998; 215p; In English
Contract(s)/Grant(s): F49620-95-1-0364; AF Proj. 2308
ReportNo.(s): AD-A354835; GDL/GMF-98-01; AFRL-SR-BL-TR-98-0677; No Copyrighta#k CASI; A10, Hardcopy; A03,
Microfiche

Experimentabtudies of two types of drop/gas interactions that are important in the near jmjens® region of sprays were
carriedout, as follows: (1) secondary drop breakup, which tends to control transport processes in dense sprays; and (2) turbulence
generatiorby rapidly moving drop gas environments, which tends to control interphase turbulence production in dense sprays.
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Thedrop breakup measurements showed that breakup should be treated as a rate process rather than by jump conditions in son
instancesnd provided data about the temporal properties of breakup in the important bag and shear breakup regimes. The turbu
lencegeneration measurements showed that homogeneous dispersed flows of drops (particles) in gases consist of particle wake
disturbanceembedded in relatively Ige interwake turbulence fields and provided data atweuparticle wake properties and

the overall turbulence properties of these flows for various particle sizes and fluxes.

DTIC

Drop SizeEmbeddingfFlow Measuement;Injectors; Sprayers

19990008730Naval Postgraduate SchpBlept. of Mechanical Engineerinlylonterey CA USA
An Experimental Investigation of Vortex Breakdown in Tubes at High Reynolds Numbers
Novak, Francis G.; Sep. 1998; 336p; In English
Report No.(s): AD-A354947; No Copyrightyail: CASI; A15, Hardcopy; A03, Microfiche

This thesis deals with non-cavitating swirling flows with vortex breakdown in various tubes. Phenomenological and quantita
tive investigations were carried out at Reynolds numbers as high as 300,000. It was shown that a high Re(D) vortex transitions
to its newstate (breaks down) via a rapidly spinning spiral form, as demonstrated with 4,000 frame per second video,-short expo
suretime (6 ns) imaging, and Digital Particle Imageldtimetry of the known types, the spiral emes as the fundamental break
down form and the axisymmetric bubble may now be regarded as a relatively low Re(D) occurrentyphased at sfi¢iently
high Re(D). Some new phenomena were observed at high Re(D): Extremely rapid spiral fot&tidn000 revolutions per sec
ond), core bifurcation, and changes in the sense of the spiral windings. Familiar features of breakdowns, such as the transition
from a jet-like to wake-like axial velocity profile and the rapidly expanding vortex core,abserved in extensive time averaged
velocity and turbulence results ascertained with Laser Doppliercifetry However a mean stagnation point and recirculation
wereabsent in the highest Re(D) floithe core meandering and stagnation point darting in the turbulent flow fieldjuenéfied
anddiscussed in detail.
DTIC
High Reynolds NumbePRarticle Image ¥locimetry;Laser Doppler ¥locimetersfFlow Distribution

19990008741Kagoshima Uniy Faculty of Engineeringlapan
Heat Transfer and Flow Characteristics Behind Cylinders (Effects of Scale of Ee-Steam Turbulence and Cylinder Size)
Torii, Shuichi, Kagoshima UniyJapan; Fuse, Hajime, Kagoshima Uniapan; The Research Reports of The Faculty of Engi
neering,Kagoshima University; Sep. 1993; ISSN 0451-212X, No. 35, pp. 13-19; In Japanese; No Copyaifhsshing Acti
vity, Hardcopy, Microfiche

An experimental study was conducted on heat transfer from slightly reateldr cylinders in cross flaiEmphasis was
placedon the combined influence of the scale of free-stream turbulence and the diameter of the cylinder on the rate of heat transfer
atthe rear stagnation point. by using a hot-wire anemonsgtectrum analysis of the anemometer signal with a Fourier analyzer
is employed to investigate the separated shear layer formed behind the circular.citindéusselt number at the rear stagnation
pointvaries with the scale ratio of turbulence and cylinder diammateough the Reynolds number is the same. Corresponding
streamwiserofile of the separated shear layer is also influenced. The latoitarbulent transition region moves in the stream
wise direction because of a variation of the scale ratio. It was discovered that the heat transfer characteristics behind cylinders
areaffected by thescale ratio, and are closely related to the streamwise movement of the region of transition to turbulence in the
separatedhear layer
Author
Flow CharacteristicsCircular Cylinders;Free Flow;Turbulence;Scale (Ratio)Cross Flow;Aerndynamic Heat fensfer; Aero-
dynamicCharacteristics

19990008839National Aerospace Lablokyo, Japan
Navier-Stokes Simulation and Linear Stability Analysis for a Boundary Layer on the Swept Cylinder
Nomura, T, National Aerospace Lab., Japan; Feb. 1997; 22p; In Japanese; Portions of this document are not fully legible
Report No.(s): PB99-108912; NAL-TR-1321; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Techniquego delay laminar turbulent transition on the wing, called laminar flow control, are important for drag reduction
of high speed civil transports cruising at supersep&eds. The onset of transition is numerically predicted by computation of
a boundary layer flowlinear stability analysis for the flow and integration of the spatial growth rates obtained by the analysis.
Boundarylayer flows used to predict the transition have been generally computed with boundary layer codes. In,thislaeiper
er Stokes code is constructed for ttmmputation. The supersonic flow around an infinite swept cylinder is computed with three
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typesof grids which have diérent resolutions. The accuracy of the Navier Stokes code is tested by comparing velocity and tem
peratureprofiles in the boundary layer obtained with these three grids. Furthermore, linear stability analysis for the attachment
line boundary layer is performed.

NTIS

Navier-Stoke&quation;Stability Bsts;Cylindrical Bodies;Boundary Layer mansition; Laminar Flow; Turbulent Flow;Swept
Wings;Laminar Boundary Layerf-low Stability

1999000884 7National Aerospace Lablokyo, Japan
Prandtl-Meyer Type Expansion Wave in Axisymmetric Supersonic Flow
Nomizo, K., National Aerospace Lab., Japan; Tani, T., National Aerospace Lab., Japan; Sep. 1997; 24p; In Japanese; Portions
of this document are not fully legible
Report No.(s): PB99-108896; NAL-TR-1332; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

In a two-dimensional flowthe authors have an exact analytical form for Prandtl Meyer waves so theflthsisharacteristic
methodis well established. But in three dimensional axially symmetric, flmwexact solution exists for such expansion waves.
In this report, the authors comparedeav type of similar solution of linearized flow with the result by the characteristic method.
This results is used to study the periodic structure of an exhaust jet.
NTIS
Axisymmetric FlowSupersonic FlowPrandtl-Meyer ExpansiorElastic Vives

19990008891lInstitute for Computer Applications in Science and EnginegHiagnpton, YA USA
Effects of Helicity on Lagrangian and Eulerian Time Correlations in Turbulence Final Report
RubinsteinRobert, Institute for Computer Applications in Science and Engineering, USA; Zéoims¥tute for Computer Ap
plicationsin Science and Engineering, USA; Nd®98; 8p; In English
Contract(s)/Grant(s): NAS1-97046TRP 505-90-52-01
ReportNo.(s): NASA/CR-1998-208737; NAS 1.26:208737; ICASE-98-49; No Copyrighail:ACASI; A02, Hardcopy; A01,
Microfiche

Taylor series expansions of turbulent time correlation functions are applied to show that helicity influences Eulerian time
correlationsmore strongly than Lagrangian time correlations: to second order in time, the effisgityon Lagrangian time cor
relationsvanishes, but the helicityfett on Eulerian time correlations is nonzero. Fourier analysis shows that the hdkcity ef
on Eulerian time correlations is confined to thgéet inertiarange scales. Some implications for sound radiation by swirling
flows are discussed.
Author
Lagrangian FunctionfFourier Analysis;Sound \&ves;Time Functions

19990008951NASA Lewis Research Cente&leveland, OH USA
Evaluation of Boundary Conditions for the Gust-Cascade Ryblem
Hixon, R., NASA LewisResearch CentedSA; Shih, S.-H., NASA Lewis Research Cent¢BA; Mankbadi, R. R., NASA Lewis
ResearctCenter USA; Nov 1998; 34p; In English
Contract(s)/Grant(s): NCC3-531TRP 523-36-13
ReportNo.(s):NASA/CR-1998-208671; NAS 1.26:208671; E3D5; ICOMP-98-06; No Copyright,vail: CASI; A03, Hardce
py; A01, Microfiche
Usinga high-order accuracy finite-flifrence time-domain algorithm, the acoustic scattering from a flat-plate cascade is com
puted.Keeping the grid and time step fixed, thieef of four diferent boundary conditions on the accuracy and stability of the
computedsolution is compared.
Author
Acoustic ScatteringBoundary ConditionsEinite Difference TheoryFlat Plates

19990008990Kyushu Uniy, Inst. of Advanced Material Studasuga, Japan

Pattern Image Processing Measuements and Application to the Flow in a Rotating Impeller

Hayami, Hiroshi, Kyushu Univ., Japan; Chen, Dexin, Kyushu Univ., Japan; Koso, Toru, Kyushu Univ., Japan; The Reports of
Institute of Advanced Material Stugd¥Kyushu University; 1994; ISSN 0914-3793jl¢¥me 8, No. 1, pp. 175-184; In Japanese;
Copyright; Avail: Issuing Activity Hardcopy, Microfiche
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Fluid flow in a small model of a Francis-type pump turbine was visualized by means of a tracer method and was photographed
using a video camera rotating with the runner. Several kinds of pattern image processing measurements are reviewed and on
methodbasedn a correlation method is applied to get the relative velocity vectors of the fluid flow in a rotating impeller from
thevideo images. The problems which occur in the image processing measurement and the countermeasures are discussed.
Author
Image Pocessingfluid Flow; Rotation;Impellers; Turbine PumpsiTracers; Photography

19990008993Kyushu Uniy, Inst. of Advanced Material Studasuga, Japan
Effect of Basset rm on the Analysis of the Particle Motion in Oscillating Flows
YamamotoHiromi, Kyushu Univ, Japan; Koso, dru, Kyushu Uniy, Japan; Hayami, Hiroshi, Kyushu Univapan; Hirata, Keii
chirou, Kyushu Univ, Japan; The Reports of Institute of Advanbaterial StudyKyushu University; 1994; ISSN 0914-3793;
Volume8, No. 1, pp. 141-147; In Japanese; CopyrighgilAlssuing Activity Hardcopy, Microfiche

Themotion of small particle in sinusoidal oscillating air flows is investigated numerically by usingttee &quation with
the Crank Nicholson method. The velocities of water particles whose diameteri@reand 100 microns are calculated in oseillat
ing air flows in the frequency range from 1 Hz to 1 MAike result of analysis indicates that the amplitudes of particle velocity
which are deduced including Basset ternfatifrom those without Basset term, and the maximum error in the amplitude of particle
velocity is 4% of the amplitude of fluid velocity at non-dimensional frequency ftau(sub p) affis3error is reduced as the non
dimensionafrequency ftau(sub p) increased as well as decreased from 0.3, and the frequency range which the error is less than
2% s ftau(sub p) less than or equal to 0.08 or ftau(sub p) greater than or equal to 2.0.
Author
Particle Motion;Oscillating Flow;Air Flow; Sine Vives

19990008999Kyushu Uniy, Inst. of Advanced Material Studasuga, Japan
Condensation and Evaporation of Refrigerants in a Plate Fin Heat Exchanger
Yara, Tomoyasu, Kyushu UniyJapan; Koyama, Shigeru, Kyushu Undapan; Fujii, @su, Kyushu Uniy Japan; The Reports
of Institute of Advanced Material Studgyushu University; 1994; ISSN 0914-3793)lime 8, No. 1, pp. 61-69; In Japanese;
Copyright; Avail: Issuing Activity Hardcopy, Microfiche

An experimental study of condensation and evaporation of pure and mixed refrigerants in a plate fin heat exchanger was car
ried out. Pure refrigerants of HCFC22 and HFC134a and binary refrigerant mixtures of HCFC24 Q@4 tested in the ranges
of heat flux from 10 to 65 [kW/m2] and of mass velocity from 50 to 100 [kg/(sq m s)]. It is clarified that the heat transfer characteris
tics of condensation and evaporation in the experimental range aaffaudéd by shear stress, but controlled by gravity force.
The experimental values of local Nusselt number of both condensation and evaporation of pure refrigeeantisrea® higher
thanthevalues predicted from a semi empirical equation for free convection condensation heat transfer of pure refrigerant inside
a vertical tube, while the experimental values of refrigerant mixtures are lower than the predicted values and the difference
depend®n molar fraction.
Author
Evaporation;Refrigerants;Fins; Heat ExchangersCondensation

19990009001Kyushu Univ, Inst. of Advanced Material Studasuga, Japan
Numerical Calculation of Transient Response of Natural Convection in a Cavity
Hirano, Hiroyuki, Kyushu Univ., Japan; Ozoe, Hiroyuki, Kyushu Univ., Japan; The Reports of Institute of Advanced Material
Study,Kyushu University; 1994; ISSN 0914-3793lvme 8, No. 1, pp. 45-52; In Japanese; Copyrigh&ilAlssuing Activity
Hardcopy,Microfiche

This paper presenthe efect of some methods for the numerical solution of natural convection in a cavity at P-gamma=0.7
and G-gamma=10(exp 6) on the transient responses and converged values of stream function and temperature. The governin
equatiorwas discretized by explicit, Crank Nicolson and fully implicit methods. ADI, Line by Line and Incomplete LU-decom
position conjugate residual (CR) algorithms were used to solve the discretization equation by fully implicit methodtteurther
effect of time interval and grid size on the results was also investigated. It was concluded that all solution methods agree as time
intervaland grid size approach 0. ADI is the most reasonable method in thisastddyR is mositable in fully implicit methods
for a given time interval.
Author
TransientResponsefree ConvectionCrank-Nicholson Methodiscretization (MathematicsDecompositionfFinite Differ-
enceTheory;Cavitation Flow
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19990009004Kyushu Uniy, Inst. of Advanced Material Studasuga, Japan
Numerical Simulation of Oscillatory Axisymmetric Marangoni Convection in Small Liquid Bridge
Yasuhiro,Shoichi, Kyushu Uniy Japan; Imaishi, Nobuyuki, Kyushu Unidapan; The Reports of InstitidbAdvanced Material
Study,Kyushu University; 1994; ISSN 0914-3793)lwime 8, No. 1, pp. 23-33; In Japanese; Copyrigh&ilAlssuing Activity
Hardcopy,Microfiche

The present numerical simulation explores a thermal-convection mechanism for oscillatory Marangoni convection in a small
liquid bridge for a fluid of Prandtl number 3.34. In this work we developed a stability diagram for the critical Marangoni number
separatinghe steady from the time-dependent flow states as a function of the aspect ratio between 1.0 and 3.0 for adiabatic melt
surface These results obtained numerically are compared with the critical Marangoni numbers for axisymmetric oscillatory con
vectionpredicted via the engy method by Shen et. al..a/lso discussed thef&dt of heat transfer through the melt surface on
the critical Marangoni number
Author
Oscillations;Marangoni ConvectionComputerized Simulatiom;iquid Bridges;Heat Tansfer

19990009036Kyushu Uniy, Inst. of Advanced Material Studasuga, Japan
Natural Convection Heat Tansfer from an Array of Vertical Parallel Plates with Protruding and Discrete HeatSources:
Prediction of Protrusion Surface Temperature
Fujii, Motoo, Kyushu Uniy Japan; Gima, Satoru, Kyushu Unidapan; ®mimura, Dshio, Kyushu Uniy Japan; Zhang, Xing,
KyushuUniv., Japan; The Reports bfstitute of Advanced Material Studgyushu University; 1994; ISSN 0914-3793)lime
8, No. 1, pp. 19-129; In Japanese; Copyrighyal: Issuing Activity Hardcopy, Microfiche

As a fundamental study of natural air cooling of IC boards, natural convection heat transfer to air from an array of vertical
parallel plates with protruding and discrete heat sources is studied theoretically and experimentally. Two dimensional Navier-
Stokesand enagy equations including heabnduction through the plates and heat sources are numerically solved under the condi
tions of modified Grashof number Gr=2.3 x 10(exp 3) approx. = 8.8 x 10(exp 5) and aspect ratio L= I/h = 8-30. The numerical
solutionsagree well with the experimental values except for tlgelaspect ratio L=30 where the three-dimensiorfietet be
comesignificant. A correlation expression fitre local Nusselt number is proposed which can predict the protrusion surface tem
peraturewithin 20% errorAlso is discussed the estimation method of the maximum temperature in the protrusion.
Author
Free ConvectionConvective Heatransfer; Parallel Plates;Heat Souces;Surface €mperature

35
INSTRUMENTATION AND PHOTOGRAPHY

Includes remote sensors, measuring instruments and gages; detectors, cameras and photographic supplies; and holography. For
aerial photography see 43 Earth Resources and Remote Sensing. For related information see also 06 Aircraft Instrumentation, and 19
Space Instrumentation.

19990008486NASA Lewis Research Cente&leveland,OH USA
Self Calibration of a 2-wavelength Pyometer
Ng, Daniel, NASA Lewis Research CentdiSA; Nov 1998; 1p; In English; Original contains color illustrations
Contract(s)/Grant(s): FOP 523-21-13
ReportNo.(s): NASA/TM-1998-208808; EAB98; NAS 1.15:208808; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Pyrometergequire calibrations to determine their instrument constants before they gaechi@ remote temperature mea
surements. These constants reflect the combined effects of detector response, the transmissivities of intervening optical medic
(windows and gases) and the emissivity of the measured surface. We describe here the principal and the demonstration of sel
calibrating2-wavelength pyrometer
Author
Calibrating; PyrometersWavelengths

19990008488NASA Langley Research Centétampton, YA USA

Simultaneous Luminescence Rrssue and Temperature Mapping

Buck, Gregory M. Inventor NASA Langley Research Cent&fSA; Oct. 06, 1998; 18p; In English; Continuation of abandoned
US-Patent-Appl-SN-492686|led 20 Jun. 1995
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Patent Info.: Filed 7 Oct. 1996; NASA-Case-LAR-15297-2; US-Patent-5,818,057; US-Patent-Appl-SN-726993; US-Patent-
Appl-SN-492686No Copyright; Aail: US Patent andridemark Cffice, HardcopyMicrofiche

A simultaneous luminescence pressure and temperature mapping system is developed including improved dye application
techniquedor surface temperatusnd pressure measurements from 5 torr to 1000 torr with possible upgrade to from 0.5 torr to
severalatmospheres with improved camera resolution. Adsorbed perylene dye on slip-cast silica is pressure (oxygen) sensitive
andreusable to relatively high temperatures (-150 C). Adsorbed luminescence has an approximately linear colortstrifierith
ature,which can be used for independent temperature mapping and brightness pressure calibration with temperature.
Official Gazette of the U.S. Patent anchdemark Cffice
LuminescenceRressue Measuement;Surface @mperatue; Mapping; Dyes

19990008544NASA Johnson Space Centelouston, TX USA
Fiber-Optic Chemiluminescent Biosensors for Monitoring Aqueous Alcohols and Other Wler Quality Parameters
Verostko,Charles E., InventopNASA Johnson Space CentBiSA; Atwater James E., InventoNASA Johnson Space Center
USA; Akse, JameR., Inventoy NASA Johnson Space CenteSA; DeHart, Jdfey L., Inventor NASA Johnson Space Center
USA; Wheeley Richard R., InventoNASA Johnson Space CentelSA; Aug. 1L, 1998; 26p; In English
Patentinfo.: Filed 28 Jun. 1995; NASA-Case-MSC-22605-1-SB; US-Patent-5,792,621; US-Patent-Appl-SN-496230;No Copy
right; Avail: US Patent andrademark Cfice, HardcopyMicrofiche

A "reagentless” chemiluminescent biosensor and method for the determination of hydrogen peroxide, ethanol and D-glucose
in water is disclosed. An aqueous stream is basified by passing it through a solid phase base bed. Lumitiskm\bdrin the
basifiedeffluent at a controlled rate. Oxidation of the luminol is catalyzed by tgettahemical to produce emitted light. The
intensityof the emitted light is detected as a measure of thettahemical concentration in the aqueous stream. The emitted light
can be transmitted by a fiber optic bundle to a remote location from the aqueous stream for a remote readirgetchieeniagl
concentration.
Official Gazette of the U.S. Patent anddemark Cfice
BioinstrumentationChemiluminescencé&iber Optics;Ethyl Alcohol;Hydrogen Peoxide; Glucose

19990008577NASA Langley Research Centétampton, YA USA
Variable and Fixed Frequency Pulsed Phase Locked Loop
FroggattMark E., InventorNASA Langley Research Cent&ISA; Nov 24, 1998; 10p; In English; Provisional US-Patent-Appl-
SN-013216filed 2 Feb. 1996
Patent Info.: Filed 24 Jan. 1997; NASA-Case-LAR-14840-1; US-Patent-5,841032; US-Patent-Appl-SN-792909; US-Patent-
Appl-SN-013216No Copyright; Aail: US Patent andridemark Cffice, HardcopyMicrofiche

A measuring apparatus uses a variable and fixed frequency pulsed phase locked loop to measure the phase shift caused &
adelay path to a high degree of accurddyis accurate measurement of total phase change thgoeater than 360 degrees allows
theapparatus to measure strain in bolts or other materials. The apparatus is able to identify features on a waveform through patterr
recognition,and measure untracked phaséedénces with better reliability than simple thresholding techniques permit.
Official Gazette of the U.S. Patent anchdemark Cffice
Phase Locked Systenihase ShiftMeasuring Instruments)aveforms;Analog to Digital Converters?hase Detectors

19990008581INASA Langley Research Centétampton, YA USA
Method of Forming a Hot Film Sensor System on a Model
Tran, Sang Q., InventoNASA Langley Research Cent&lSA; Aug. 04, 1998; 6p; In English
Patentinfo.: Filed 1L Mar. 1996; NASA-Case-LAR-14732-1; US-Patent-5,789,020; US-Patent-Appl-SN-613305; No Copyright;
Avail: US Patent andrademark Cffice, HardcopyMicrofiche

A method of forming a hot film sensor directly on a model is provided. A polyimide solution is sprayed onto the model. The
modelso sprayed is then heated in @ine steps of spraying and heating are repeated until a polyimide film of desired thickness
is achieved on the model. The model with the polyimide film thereon is then thoroughly drieddineaar moréiot film sensors
andcorresponding electrical conducting leads are then applied directly onto the polyimide film.
Official Gazette of the U.S. Patent anchdemark Cffce
Thin Films;Deposition;Forming echniquesMeasuring Instrumentd?olyimides
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19990008587NASA Langley Research Centétampton, YA USA
Apparatus and Method for Measuring Strain in Bragg Gratings
Froggatt, Mark E., InventpNASA Langley Research Cent&lSA; Aug. 25, 1998; 12p; In English
Patentinfo.: Filed 27 Feb. 1997; NASA-Case-LAR-15318-1; US-Patent-5,798,521; US-Patent-Appl-SN-806732; No Copyright;
Avail: US Patent andrademark Cffce, HardcopyMicrofiche

An apparatus and method for measuring strain of gratings written into an optical @itseidsed. Optical radiation is trans
mitted over a plurality of contiguous predetermined wavelength ranges into a reference optical fiber network and an optical fiber
networkunder test to produce a plurality of reference interference fringes and measurement intdriegarsceespectivelyl he
reference and measurement fringes are detected and sampled such that each sampled value of the reference and measurem
fringesis associated with a corresponding sample nunlber wavelength change of the reference optical,flbeeach sample
number,due to the wavelength of the optical radiation is determined. Each determined wavelength change is matcbedavith a
sponding sampled value of each measurement fringe. Each sampled measurement fringeasfedaichtrsweep is transformed
into a spatial domain waveform. The spatial domain waveforms are summed to form a summatiotiogpatielvaveform that
is used to determine locatiai each grating with respect to a reference refleét@ortion of each spatial domain waveform that
correspondso a particular grating is determined and transforinela corresponding frequency spectrum representation. The
strainon the grating at each wavelength of optical radiation is determined by determinindettendd between the current wave
lengthand an earlieizero-strain wavelength measurement.
Official Gazette of the U.S. Patent anchdemark Cffce
Strain Measwuement;Bragg Gratings;Optical Fibers;Strain Rate

19990008591NASA Langley Research Centétampton, YA USA
Strain Insensitive Optical Phase Locked Loop
Egalon,Claudio O., InventgiNASA Langley Research Cent&ISA; Rogowski, Robert S., Invenf®MASA Langley Research
Center,USA; Jul. 14, 1998; 12p; In English
Patentinfo.: Filed 23 Apr1996; NASA-Case-LAR-15159-1-SB; US-Patent-5,780,844; US-Patent-Appl-SN-644655; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

A strain sensor uses optical fibers including strain insensitive portions and a strain sensitive portipticdliféoers form
a sensitive arm of an optical phase locked loop (OPLL). The use of the OPLL allows for multimode optical fiber to be used in
a strain insensitive configuration. Only strain information for the strain sensitive portion is monitored rather than the integrated
strainmeasurements commonly made with optical fiber sensors.
Official Gazette of the U.S. Patent anchdemark Cffce
Optical Fibers;Phase Locked Systen&train Measuement

19990008633NASA Marshall Space Flight Centétuntsville, AL USA
Breakdown Featues of \arious Microstrip-Type Gas Counter Designs and Their Impsvements
Peskov, V., NASA Marshall Space Flight Center, USA; Ramsey, B. D., NASA Marshall Space Flight Center, USA; Fonte, P.,
CoimbraUniv., Portugal; Conference Proceedingsoceedings of IEEEr&nsactions on Nuclear Science; 1998; 1p; In English;
Transactions on Nuclear Science, USA; Sponsored by Institute of Electrical and Electronics Engineers, USA; No Copyright;
Avail: Issuing Activity; Abstract OnlyHardcopy, Microfiche

Breakdownmechanisms anspurious pulses, the precursors to some breakdowns, were studied experimentally for both un
coatedand coated Microstrip Gas Count@4SGCs) of diferent geometries, as well as for MicroGap Counters (MGCs) and for
the"Compteur A Tou” (CAT). It was found that in all cases the breakdowns occurred through surface streamers, although the
exactmechanism of streamer formation depended on the particular detector design. Basedstudikesaew designs of miero
strip detectors, in which the role of the substreasminimized, were elaborated and tested. In some of these detectors, especially
with large pitches (greater than 2mm), gains up to 2-3 x 10(exp 5) were achieved together with good rate charactetilitics. The
mategain limit in all geometries was still set by spark-inducing streamers which appeared at some crigjealesity in the
avalancheto avoid this, and particularly to enhance the performance of small-pitch MSGCs, preamplifitattures can be
used.Utilizing a parallel plateavalanche chamber as a front end to an MSGC resulted in an overall gain of approximately 10(exp
6), limited in this case only by chge saturation.
Author
Coatings;Detectors;Sparks;Counters
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19990008638NASA Marshall Space Flight Centétuntsville, AL USA
A Study of Breakdown Limits in Micr ostrip Gas Counters with Preamplification Structures
Fonte,P, Coimbra Uniy, Portugal; PeskoW., NASA Marshall Space Flight CentddSA; RamseyB. D., NASA Marshall Space
Flight Centey USA; Nuclear Instruments and Methods Ritysical Research A; 1998; 1p; In English; No CopyrighkgilAlssu
ing Activity; Abstract Only Hardcopy, Microfiche

We have studied the charge and breakdown limits of Microstrip Gas Counters (MSGCs) wWighetdireamplification
structuresthe Gas Electron Multiplier (GEM) and the Parallel-Platalanche Counter (). It was found that in both cases
the breakdown limit was increased by 1-2 orders of magnitude compared to the bare MSGCithdtthts the spread of the
primaryelectron cloud during pre-amplification. This spreading reduces thgectiansity in the final MSGC avalanche, permit
ting much higher total gains before streamers form. The real practical gain limitations in these two-stage detectors arose not from
sparking,but from a loss of proportionality due to space ghafects.
Author
Counters;Space Chaye; Electric Chage; Amplification; Photomultiplier Tibes

19990008641Range Commanders Coundielemetry GroupWhite Sands Missile Range, NM USA

Digital Data Acquisition and On-Board Recording Standard

Jun. 1998; 95p; In English

Report No.(s): AD-A355122; IRIG-SANDARD-107-98; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche
Thisdocument is a technical standard for use in developing packetized on-board recording systems and has been preparec

by the Range Commanders Council (RCE)emetryGroup (TG). The packet telemetry concept described herein is the baseline

for on-board recording of missions that require cross support betwgamzations. This standard establishes a common frame

work and provides a common basis for the data structures of on-board recording data.

DTIC

Data Acquisition;Data Recading; Digital Data; Recoding Instruments

19990008659NASA Lewis Research Centetleveland, OH USA
Micr ofabricated Chemical Sensors for Safety and Emission Coral Applications
Hunter,G. W, NASA Lewis Research CentéiSA; Neudeck, FG., NASA Lewis Research CentelSA; Chen, L.-Y., NASA
Lewis Research CentddSA; Knight, D., Cortez 3 Service Corp., USA; Liu, C. C., Casstéfn Reserve UnjWJSA; W, Q.
H., Case Wstern Reserve UnjWJSA; Nov 1998; 14p; In Englisht 7th; Digital Avionics Systems, 31 Oct. - 6 Nd998, Belle
vue, WA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 523-26-13
ReportNo.(s): NASA/TM-1998-208816; E1118; NAS 1.15:208816; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Chemical sensor technology is being developed for leak detection, emission monitoring, and fire safety applications. The
developmenbf these sensors is based on progress in two types of technology: 1. Micromachining and microfa{MiEMBn
based)}echnology to fabricate miniaturized sensors. 2. The development of high temperature semiconductors, especially silicon
carbide.Using these technologies, sensors to measure hydiogdnocarbons, nitrogen oxides, carbon monoxide, oxygen, and
carbondioxide are being developed. A description is given of each sensor type and its present stage of development. It is concluded
thatmicrofabricated sensor technology has significant potential for use in a range of aerospace applications.
Author
Detection; Fabrication; Microelectromechanical Systems; Micromachining; Nitrogen Oxides; Progress; Silicon Carbides;
TechnologyAssessment

19990008662NASA Lewis Research Cente&leveland, OH USA
Self Calibration of a 2-wavelength Pyometer
Ng, Daniel, NASA Lewis Research CentdiSA; Nov 1998; 10p; In English
Contract(s)/Grant(s): FOP 523-21-13
Report No.(s): NASA/TM-1998-208808; E-11398; NAS 1.15:208808; No Copyright; Avail: CASI; A02, Hardcopy; AO01,
Microfiche
Pyrometergequire calibrations to determine their instrument constants before they gaechi@ remote temperature mea
surements. These constants reflect the combined effects of detector response. the transmissivities of intervening optical medic
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(windows and gases) and the emissivity of the measured surface. We describe here the principal and the demonstration of sel
calibrating2-wavelength pyrometer

Author

Pyrometers;Temperatue Measuement

19990008768NASA Lewis Research Centetleveland, OH USA
Comparison of Computational, Model and Experimental, Example Trained Neural Networks for Processing Speckled
Fringe Patterns
Decker, A. J., NASA Lewis Research CentB)SA; Fite, E. B., NASA Lewis Research CentdBA; Thorp, S. A., NASA Lewis
ResearctCenter USA; Mehmed, O.NASA Lewis Research CentddSA; Nov 1998; 12p; In English; Opticae€hnology and
ImageProcessing in FluidThermal and Combustion Flp&-9 Dec. 1998, dkohama, Japan; Sponsored by International Society
for Optical Engineering, USA
Contract(s)/Grant(s): FOP 519-30-53
Report No.(s): NASA/TM-1998-208814; E-11413; NAS 1.15:208814; No Copyright; Avail: CASI; A03, Hardcopy; AO1,
Microfiche

Theresponses of artificial neural networks to experimental and model-generated inputs are compared for detection of damage
in twisted fan blades using electronic holograpie training-set inputs, for this work, are experimentally generated characteris
tic patterns othevibrating blades. The outputs are damage-flag indicators or second derivatives of the sensitivifyrojector
ed displacement vectors from a finite element model. Artificial neural networks have been trained in the past with
computational-model- generated training sets. This approach avoids the difficult inverse calculations traditionally used to
compareinterference fringes with the models. But the high modeling standartararéo achieve, even with fan-blade finite-
element models.
Author
Mathematical ModelsComparisonExperimentationNeural NetsModels

19990008856NASA Lewis Research Cenjetleveland, OH USA
A Hazardous Gas Detection System for A@space and Commarial Applications
Hunter,G. W, NASA Lewis Research CentétSA; Neudeck, FG., NASA Lewis Research Cent&tSA; Chen, L.-Y., NASA
Lewis Research CentedSA; Makel, D. B., Makel Engineering, Inc., USA; Liu, C. C., Cassiétn Reserve UnjWJSA; WU,
Q. H., Case WSstern Reserve UnjWJSA; Knight, D., Cortez 3 Service Corp., USA; N&998; 14p; In English; 34th; Propulsion,
12-15Jul. 1998, Cleveland, OH, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 254-02-0A
ReportNo.(s): NASA/TM-1998-208817; E1819; NAS1.15:208817; AIAA Paper 98-3614; No Copyrightjafl: CASI; A03,
Hardcopy;A01, Microfiche

Thedetection of explosive conditions in aerospace propulsion applications is important for safety and economid/ireasons.
crofabricatechydrogenoxygen, and hydrocarbon sensors as well as the accompanying hardware and software are being, devel
oped for a range of aerospace safety applications. The development of these sensors is being done using MEMS (Micro
ElectroMechanicabystems) based technology and SiC-based semiconductor techfitlednardware and software allows €on
trol and interrocation of each sensor head and reduces accompanying cabling through mulfilegangystems are being; ap
plied on the X-33 and on an upcoming STS-95 Shuttle mission. A number of commercial applmatials® being pursued. It
is concluded that this MEMS-based technology has significant potential to reduce costs and increase safety in a variety of
aerospaceapplications.
Author
Gas DetectorsHazands; Computer Pograms;Hardware; Aerospace Safety

19990008950NASA Lewis Research Centé&leveland, OH USA
Remote Heat Flux Using a Self Calibration Multiwavelength Pyometer and a Tansparent Material
Ng, Daniel, NASA Lewis Research CentdiSA; Nov 1998; 12p; In English
Contract(s)/Grant(s): FOP 523-21-13
ReportNo.(s): NASA/TM-1998-208809; NAS 1.15:208809; E399; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche
A self calibrating multiwavelength pyrometer wesed to conduct remote heat flux measurements using a transpafent sap
phiredisk by determining the sapphire dsk'ont and back surface temperatures. Front surface temperature (Tfs) was obtained
from detection of surface emitted radiatioratg wavelengths (k = 6 gm). Back surface temperature (Tbhs) was obtained from
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shortwavelength (1 to 5 gm) radiatidgransmitted through the sapphire disk. The thermal conductivity of the sapphire disk and
the heat transfer coifients h, and h2 of its surfaces are determined experimerfallgnalysisof the heat flux measurement

is presented.

Author

Heat Flux;Heat Tansfer CoefficientsPyrometersRemote Sensin@urface €mperatue; Thermal Conductivity

19990008967Massachusetts Inst. oédh, Lincoln Lab, Lexington, MA USA
Photonic A/D Converters for Wideband and High-Dynamic-Range Performance
Twichell, J. C.; Lemnios, Z. J.; Dickerson, C. E.; Jan. 1998; 8p; In English
Report No.(s): AD-A355857; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

Navy TBMD AEGIS ships will be required to perform radar tracking erdatmospheric discrimination against future TBM
threatsthat will have significantly greater range, higher velgéityd lower radar cross section than the current predominate threat.
A significant contributor to current radar tracking and discrimination limitations is the downconversion chain to intermediate fre
quency(lIF) and the analog-to-digital (AID) conversion. Conventional multistage downconveesiginers are limited in dynam
ic range, linearityand A/Dconversion rate. Performing the A/D conversion at RF rather than IF can provide a solution to these
limitationsas well as aignificant increase in radar sensitivitgchnology development for photonic A/D converters could lead
to a new generation of receivers with supelitnear dynamic range and sensitivity to counter the future TBM threat. This paper
presenta novel approach to A/D conversion based upon precise optical sampling and optical phase discriwithatiemre
posed development of a low jitter mode-locked laser (based quantizers with greater than 14 bit linearity (at 6 gigasamples per
second)Initial measurementwill be presented for UHF and S-band architectures supporting the extension of A/D converter per
formancewell beyond the commercial regime. Converters based on this technology would enable a n&vdigjéiskreceivers
with about 12 dB improvement in signal-to-noise ratio, a 90 dB spurious-free dynamic range, and a 100-fold improvement in
instantaneoubandwidth over conventional receiver approaches.
DTIC
Radar Tacking; Analog to Digital ConverterdDynamic RangeTarget RecognitionMissile Defense
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LASERS AND MASERS

Includes parametric amplifiers. For related information see also 76 Solid-State Physics.

19990008487NASA Langley Research Centétampton, YA USA
Method and Apparatus for Linewidth Reduction in Distributed Feedback or Distributed Bragg Reflector Semiconductor
Lasersusing \ertical Emission
Cook,Anthony L., InventarNASA Langley Research Cente&lSA; Hendricks, Herbert D., InventddASA Langley Research
Center,USA; Oct. 27, 1998; 18p; In English
Patentinfo.: Filed 26 Oct. 1995; NASA-Case-LAR-15258-1; US-Patent-5,828,688; US-Patent-Appl-SN-549347; No Copyright;
Avail: US Patent andrademark Cffice, HardcopyMicrofiche

Thelinewidth of a distributed feedback semiconductor laser or a distributed Bragg reflector laser having one or more second
ordergratings is reduced by using an external cawatgouple the vertical emission back into the laEkis method and device
preventdisturbance of the main laser beam. provide unobstructed access to laser emission for the formation of the external cavity
anddo not require a very narrow heat sink. Any distributed Bragg reflector semiconductor laser or distributed feedback semicon
ductor laser that can produce a vertical emission through the epitaxial material and through a window metedlingtioncan
beused. The external cavity can be formed with an optical fiber or with a lens and a mirror of grating.
Official Gazette of the U.S. Patent anchdemark Cffice
Semiconductor Laser8istributed Feedback LaserBBR LasersEmission;Spectral Line \idth; Bragg Gratings

19990008640Range Commanders Coundlhite Sands Missile Range, NM USA
Laser Range Safety
Oct. 1998; 164p; In English; Supersedes , AD-A243606.
Report No.(s): AD-A35514; RCC-316-98; No Copyright,\ail: CASI; A08, Hardcopy; A02, Microfiche
This handbook provides uniform evaluation guidance for the safe use of military lasers and laser systems on worldwide Range
Commander€ouncil (RCC) militaryreservations or military controlled areas. Each military service has previously established
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normalprocedures for approving laser ranges. This guidance is intended to supplement these procedures. It does not replace thos
procedure®r release individuals from compliance with the requirements of their particular service.

DTIC

Lasers;Safety;HandbooksRange SafetyEvaluation;Laser Damage

19990008937Cornell Univ, School of Electrical Engineeringhaca, NY USA
JSEP Fellowship Final Report 1 Sep. 1996 - 30 Sep. 1998
Krusius, PeterCornell Univ, USA; Sep. 30, 1998; 5p; In English
Contract(s)/Grant(s): F49620-96-1-0273
Report No.(s): AD-A354839; AFRL-SR-BL-TR-98-0666; No Copyrightaik CASI; A01, Hardcopy; A01, Microfiche

Dr. Mozdy produced many quality publications in his two yeara JSEP Fellowle made significant advances in the experi
mentalobservation of chaotic systems, he interacted with colleagues at Rome Labs and at Phillips Labs, and he has subsequently
gone to work for a leading US manufacturer of optical components. Eric Mozdy completed his graduate studiek9@8viay
He defended his thesis, "Chaos in the additive-pulse mode-locked laser” and aecepsitibn at Corning, Inc., Corning, New
York as a Research Scientist in fiber optic devices starting in June, 1998012ty’s research advanced the experimental knowl
edgeof chaotic lasers. Previous to his becoming a JSEP FEdimdeveloped agorous model of a Chaotic laser which he used
to simulate various dynamics of an additive-pulsed Mode-locked [BEsisrwas described in his Mastethesis and was pub
lishedin Discrete Dynamics in Nature and Society 1. His PhD work involved experimental verification of his model, and explora
tion of the chaotic operation of a mode-locked laser. In his work he observed the first Experimental bifurcation plot of the
additive-pulsamode-locked system. In his simulations he found that the non-linearity introduced by the optical fiber inthe addi
tive-pulsemode-locked laser had a stronéeef on the chaotic orbit of the pulse-to-pulse laser operatioadpasting the cou
pling strength to the fibeit was possible to drive the laser from one chaotic orbit to the next. Scanning the fiber coupling allowed
Eric to observe a significant portion of the bifurcation diagram for the system.
DTIC
Fiber Optics;ScientistsOptical EquipmentQptical Fibers;Pulsed Lasers
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MECHANICAL ENGINEERING

Includes auxiliary systems (nonpower); machine elements and processes; and mechanical equipment.

19990008489NASA Ames Research Centéoffett Field, CA USA
Three Degee of Feedom Parallel Mechanical Linkage
Adelstein, Bernard D., InventoNASA Ames Research CentéfSA; Oct. 06, 1998; 16p; In English
Patentinfo.: Filed 26 Jul. 1996; NASA-Case-ARC-14066-1-SB; US-Patent-5,816,105; US-Patent-Appl-SN-700584; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

A three degree of freedom parallel mechanism or linkage that couples three degree of freedom translational displacements
atan endpoint, such as a handle, a hand grip, or a robot tool, to link rotations about three axes that are fixed witarespect
monbase or ground link. The mechanism includes a three degree of freedom spherical linkage formetbsédwoops, and
aplanar linkage connected to the endpoint. The closed loops are rotatably interconnected, and made of eight rigid links connected
by a plurality of single degree of freedom revolgiats. Three of these revolute joints are base joints and are connected to a com
monground. such that the axis lines passing through the revolute joints intersect at a common fixed center point K forming the
center of a spherical work volume in which the endpoint is capable of moving. 'Me three degrees of freedom correspond to the
spatial displacement of the endpoint, for instance. The mechanism provides a new overall spatial kinematic linkage composed
of a minimal number of rigid links and rotary joints. The mechanism has improved mechariieed stiind conveys mechanical
power bidirectionally between the human operator and the electromechanical actuators. It does not require gears, belts. cable
screwor other types of transmission elements, isngseful in applications requiring full backdrivabililyhus, this invention can
serveas the mechanical linkage for actively powered devices such as compliant robotic manipulators and force-reflecting hand
controllers,and passive devices such as manual input devices for computers and other systems.
Official Gazette of the U.S. Patent anchdemark Cffce
Degrees of FeedomLinkages;Mechanical Devices
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19990008542NASA Langley Research Centétampton, YA USA
Fracture/Severance of Materials
SchimmelMorry L., Inventor NASA Langley Research Cent&ISA; Bement, Laurence J., InventdfASA Langley Research
Center,USA; DuBrucq, Glenn FJt, Inventor NASA Langley Research Cent&fSA; Klein, Edward A., InventopNASA Lang
ley Research CentddSA; Jul. 14, 1998; 8p; In English
Patentinfo.: Filed 4 Apr 1995; NASA-Case-LAR-15313-1-SB; US-Patent-5,780,763; US-Patent-Appl-SN-416597; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

A method for severing or weakening materials is discussed. Explosive cords are placed in grooves on the upper surface of
the material to be severed or weakened. The explosive cords are initiated simultaneimzsiguice explosive shock waves into
thematerial. These shock waves progress toward the centerline between the explosive cordewaedgheace of the material.
Intersectingand reflected waves produce a rarefaction zone on the centerline to fail the material in tension. A groove may also
be cut in the lower surface of the material to aid in severing or weakening the material.
Official Gazette of the U.S. Patent anchdemark Cffce
Fracturing; Shock \&ves;Destructive €sts;Failure AnalysisExplosions;Performance @sts

19990008545NASA Langley Research Centétampton, YA USA
Method of Manufacturing Carbon Fiber Reinforced Carbon Composite ¥lves
Rivers,H. Kevin, Inventoy NASA Langley Research Cent&lSA; Ransone, Philip O., InventdtASA Langley Research Cen
ter, USA; Northam, G. Burton, InventoNASA Langley Research Centé&fSA; Aug. 1, 1998; 12p; In English
Patentinfo.: Filed 12 Mar 1997; NASA-Case-LAR-15653-1; US-Patent-5,792,402; US-Patent-Appl-SN-815543; No Copyright;
Avail: US Patent andrademark Cffice, HardcopyMicrofiche

A method for forming a carbon composite valve for intecaahbustion engines is discussed. The process includes the steps
of braiding carbon fiber into a rope thereby forming a cylindrically shapke stem portion and continuing to braid said fiber
while introducing into the braiding carbon fiber rope a carbon matrix plug having an outer surface in a net shape of a valve head
therebyforming a valve head portion. The said carbon matrix plug acting as a mandrel over which said carbon fiber rope is braided,
said carbon fiber rope and carbon matrix plug forming a valve head portion suitable for mating with a valve seat; cutting said
braidedcarbon valve stem portion at one end to form a valve tip and cutting said braided carbon fiber after said valve head portion
to form a valve face and thus provide a composite valve preform; and densifying said preform by entbedutaided carbon
in a matrix of carbon to convert said valve stem portion to a valveatdmaaid valve head portion to a valve head thereby provid
ing said composite valve.
Official Gazette of the U.S. Patent anchdemark Cffce
Carbon-Carbon Compositesalves;Manufacturing;Braided Composites

19990008549NASA Langley Research Centétampton, YA USA
Carbon-Carbon Turbocharger Housing Unit for Intermittent Combustion Engines
Northam, G. Burton, InventopNASA Langley Research Cent&lSA; Ransone, Philip O., InventdtASA Langley Research
Center,USA,; Rivers, H. Kevin, InventpNASA Langley Research Cent&ISA; Sep. 22, 1998; 5p; In English; Provisional of
US-Patent-Appl-SN-012946iJed 6 Mar 1996
Patent Info.: Filed 4 Mar. 1997; NASA-Case-LAR-15496-1; US-Patent-5,810,556; US-Patent-Appl-SN-811378; US-Patent-
Appl-SN-012940No Copyright; Aail: US Patent andrademark Cffce, HardcopyMicrofiche

An improved, lightweight, turbine housing unit for an intermittent combustion reciprocating internal combustion engine
turbochargers prepared from a lay-up or moldinga#rbon-carbon composite materials in a single-piece or two-piece process.
Whencompared to conventional steel or cast iron, the use of carbon-carbon composite materials in a turbine housing unit reduces
the overall weight of theengine and reduces the heat ggéoss used in the turboclgamg process. This reduction in heat gyer
lossand weight reduction provides for moré@ént engine operation.
Official Gazette of the U.S. Patent anchidemark Cfice
Carbon-Carbon CompositeSuperchagers; Housings

19990008584NASA Langley Research Centétampton, YA USA

Fire Resistant, Moistue Barrier Membrane

St.Clair, Terry L., Inventor NASA Langley Research Cent&fSA; Aug. 04, 1998; 6p; In English; Provisional application No.
60/008,765, 15 Dec. 1995

Patentinfo.: Filed 9 Dec. 1996; NASA-Case-LAR-15437-1; US-Patent-5,789,025; US-Patent-Appl-SN-772052; No Copyright;
Avail: US Patent andrademark Cffice, HardcopyMicrofiche
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A waterproof and breathable, fire-resistant laminate is providedas®in tents, garments, shoes, and covers, especially in
industrial,military and emegency situations. The laminate permits water vapor evaporation while simultaneously preventing lig
uid waterpenetration. Furthethe laminate is fire-resistant and significantly reduces the danger of toxic compound production
when exposed to flame or other high heat source. The laminate may be applied to a variety of substrates and is comprised of :
siliconerubber and plurality of fire-resistant, inherently thermally-stable polyimide particles.
Official Gazette of the U.S. Patent anchdemark Cffce
Fires; Thermal StabilityMoisture; MembranesWaterpoofing; Thermal Resistance

19990008592NASA Johnson Space Centklouston, TX USA
Misalignment Accommodating Connector Assembly
StemperJack S., InventpNASA Johnson Space CentedSA; Sep. 15, 1998; 8p; In English
Patent Info.: Filed 19 Dec. 1996; NASA-Case-MSC-52325-1; US-Patent-5,807,007; US-Patent-Appl-SN-786843; No Copy-
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

Misalignmentaccommodating connector assembly for removably connecting first and second objects which may comprise:
afirst connector subassembly having an anember extending therefrom transversely through which is provided a tubular mem
ber;a second connector subassembly having a pair of spaced apart arm members each of which is provided with a transversely
disposectoaxially aligned semi-cylindrical recess for receiving opposite ends of the first connector tubular member upon lateral
insertionof the first connector arm member into the space between the second connector pair of arm members. An axially extend
ableand contractible fastener subassembly carried by the first connector tubular member is extendable to allow insertien or remov
al of the first connector arm member into or from the space between the second connector pair of arm members and contractible
when the opposite ends of the tubular member are substantially received by the semi-cylindrical recesses of the pair of spacec
apartarm members to lock the first and second connector subassemblies together
Official Gazette of the U.S. Patent anchdemark Cffce
Misalignment;Subassemblie€onnectors

19990008610NASA Ames Research Centdfoffett Field, CA USA
Inertial Pointing and Positioning System
Yee, Robert, InventgrNASA Ames Research Cent&tSA; Robbins, Fred, InventdlASA Ames Research Cent&lSA; Sep.
15,1998; 15p; In English
Patent Info.: Filed 8 Ma996; NASA-Case-ARC-14060-1LE; US-Patent-5,809,457; US-Patent-Appl-SN-614784; No Copy
right; Avail: US Patent andrademark Cfice, HardcopyMicrofiche

An inertial pointing and control system and method for pointing to a designajetiwathknown coordinates from a plat
form to provide accurate position, steeriagd command information. The system continuously receives GPS signals-and cor
rectsinertial Navigation System (INS) dead reckoning or drift errors. An INSoignted directly on a pointing instrument rather
thanin a remote location on the platform-monitoring the terrestrial position antstrument attitude. and for pointing the instru
mentat designated celestial gats or ground based landmarks. As a result. the pointing instrument and die INS move independent
ly in inertial space from the platform since the INS is decoufpted the platform. Another important characteristic of the present
systemis that selected INS measurements are combined with predefined coordinate transformation eqdatimmisol logic
algorithmsunder computer control in order to generate inertial pointing commands to the pointing instrument. More specifically
the computer calculates the desired instrument anglesTR&ia. Psi). which are then compared to the Euler angles measured
by the instrument- mounted INS. and forms the pointing command error angles as a result of the corfgrared dif
Official Gazette of the U.S. Patent anchdemark Cffce
Control Systems Desigiead Reckoningnertial Navigation;Sequential Conti; Targets

19990008669NASA Marshall Space Flight Centétuntsville, AL USA
Liquid Hydr ogen Testing of Silicon Nitride Bearings for Use In High Speedurbomachinery
Moore, Lewis, NASA Marshall Space Flight Center, USA; Gibson, Howard G., NASA Marshall Space Flight Center, USA;
Thom, Robert L., NASA Marshall Space Flight CentdSA; 1998; 1p; In English; Aerospace Mechanisms, May 1998, Cocoa
Beach,FL, USA; No Copyright; Aail: Issuing Activity; Abstract OnlyHardcopy, Microfiche

Hybrid ceramic rolling element bearings are being tested in liquid hydrogen at Marshall Space FlighiT@ertésting will
evaluateheir long term durability for use at high speeds in cryogenic rocket engine turbomachieenge of hybrid ceramic
bearingsn liquid hydrogen follows successful development and flight in liquid oxygen turbopumps.
Author
Liquid Hydiogen;Silicon Nitrides;TurbomachineryRoller BearingsCeramics;Durability; Service Life
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19990008703Aerospace CorpTechnology Operation&l Segundo, CA USA

A Model to Calculate Evaporative Oil Loss in Spacecraft Mechanisms

Carre, D. J., Aerospace Corp., USA; Bertrand\.PAerospace Corp., USA; Sep. 15, 1998; 24p; In English

Contract(s)/Grant(s): F0O4701-93-C-0094

Report No.(s): AD-A354744; TR-96(8565)-7; SMC-TR-98-28; No CopyrighgilACASI; A03, Hardcopy; A01, Microfiche
Calculationof oil loss from ball bearings in space are generally limited by the oil vapor pressure data base used in the calcula

tions.We have developed a computer model that ties oil loss behavior of linear hydrocarbons to empirical oil loss measurements.

This results in more accurate determination of evaporative oil l@gs oils are modeled. The application of the model for the

oils to actual mechanisms is discussed.

DTIC

Oils; LossesComputerized SimulatioEvaporation

19990008766NASA Marshall Space Flight Centétuntsville, AL USA
A Combined Experimental and Analytical Modeling Approach to Understanding Friction Stir Welding
NunesArthur C., Jr, NASA Marshall Space Flight Cent&fSA; Stewart, Michael B., Arkansas UniySA; Adams, Glynn P
Arkansas Univ., USA; Romine, Peter, Alabama A & M Univ., USA; 1998; 15p; In English; No Copyright; Avail: CASI; A03,
Hardcopy;A01, Microfiche

In the Friction Stir Vélding (FSW) process a rotating pin tool joins the sides of a seam by stirring them tdigethsolid
statewelding process avoids problems with melting and hot-shortness presented by §ouoietdifveld high-performance light
alloys. The details of the plastic flow during the process are not well understood and are currently a subject of vesearoti. T
datemodels of the FSW process, the Mixed Zone (MZ) and the Single Slip Surface (S3) model are presented and their predictions
comparedo experimental data.
Author
Friction Welding; Mathematical ModelsExperimentation

19990008897Kyushu Sangyo UniyFaculty of Engineering~ukuoka, Japan
Studies on Friction Loss of Internal Combustion Engines
Soejima,Mitsuhiro, Kyushu Sangyo UnivJapan; Ejima, &%shito, Kyushu Sangyo UnjWapanNakata, suhiko, €chnische
Univ., Germany; Groth, Klaus,eEhnische Uniy Germany; Bulletin of the Faculty of Engineering, Kyushu Sangyo University;
1993;ISSN 0286-7826, No. 30, pp. 13-19; In Japanese; Copyrightt: Assuing Activity Hardcopy, Microfiche

In the present study a new test method is investigated to measure the total friction loss of engines over the whole ranges of
speedand load. It is based on the idea that the friction loss close to the true one of fired and braked engines can be measured by
therun-out method because the temperature mainly influencing the friction loss is almost sthigletort run-out test duration.
From the test results and the comparison with those measured by other conventional test methods, thédénmawmyident:
() The frictional mean &dctive pressure increases slightly as the revolution speed increases, but it decreases as either the load
or the cooling water temperature increases; and (2) The frictional mean effective pressure measured by the present method i
smallerthan that measured by the run-out method, the motoring metholamdAine method, but it is Iger than the one mea
suredby the indicated pressure diagram method.
Author
Friction; Lossesjnternal Combustion Engines

19990008898Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
Experimental Study on Tribological Characteristics of Cam and Tppet, Report 3, Scuffing
Soejima,Mitsuhiro, Kyushu Sangyo UnivJapan; Ejima, &shito, Kyushu Sangyo Unj\Japan; Kobayashi, Motokazyushu
SangyoUniv., Japan; Nakata,a@suhiko, Kyushu Sangyo Unj\apan; Mamiya, Hideyuki, Kyushu Sangyo Undapan; Bulletin
of the Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN 0286-K@&2&0, pp. 21-28; In Japanese; Copyright;
Avail: Issuing Activity Hardcopy, Microfiche

The present report refers to the experimental study orisguh tribological characteristics of cam/tappet interfaces in the
enginevalve train continued from the first report and seeond one. by using cam/tappet test apparatus to measure the change
of friction coeficient with cam angle, the occurrence conditions offgayfailure between cam and tappet aramined by the
methodthat only the camshaft revolution speed is gradually decreased under the maximum valve spring load and the fixed lubri
canttemperature after the speed and the load are alternately and gradually increased, with the temperature beas) resadts T
onthe scufing characteristics are summarized as follows: (1) fBaufailure becomes liable to occur as the valve spring load
increases or the cam- shaft revolution speed decreases, or the lubricant temperature increases; (2) It is appropriate to check th
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occurrencesondition of scufng failure rather from the viewpoint of the oil-film thickness limit or the oil-film rapture condition
than from the viewpoint of P V value for sliding surfacasg (3) The position of interface, where the fogffailure initially
occurscorresponds to the timing when the cam surface from shoulder 2 to flank 2 contacts teipp#heurface. and the failure
is mostly caused by the oil starvation between the surfaces.

Author

Tribology; Internal Combustion Engine§haracteristics

19990008899Kyushu Sangyo UniyFaculty of Engineering~ukuoka, Japan
Control of an Inverted Pendulum by a Rotary Arm
Fujimoto, Takashi,Kyushu Sangyo UniyJapan; ¥manaka, Hidefumi, Kyushu Sangyo Unilapan; Bulletin of the Faculty of
EngineeringKyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp. 29-34; In Japanese; Copy&dhtsguing Acti
vity, Hardcopy, Microfiche

This paper presents the stabilizing gagitioning control of an inverted pendulum of which pivot is mounted at the tip of
arotary arm driven by a DD-motofhe inverted pendulum is allowed to movetia three dimensional space, though the system
hasonly two degrees of freedom. Consequeritig equations of motion of the mechanical system are complicatechiparison
with those for the well-known model with a uniaxial traverse cart. The derivation of the equatiotsoof and the method of
measuremertdf the system parameters are described in detail. Control performancelesidpeed digital controller is discussed
comparingwith the experimental results and numerical simulation.
Author
PendulumsContollers; Mathematical Models

19990008900Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
A Diagnosis Appioach to the Error Factors Acting Upon Hobbing Process Based on the Meased Error Data of a Hobbed
Gear
Chiu, Hua, Kyushu Sangy0niv., Japan; Ariura, &sutsune, Kyushu Sangyo Uni¥apan; Umezaki,oyi, Kyushu Sangyo Uniy
JapanBulletin of the Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp. 35-44; In Japanese;
Copyright; Avail: Issuing Activity Hardcopy, Microfiche

In this paperthe authors attempt to diagnose the factors leaditigeterrors of a hobbed gefilom the measured error data
with the addition of the observation of hobbing mark remained in flank surface. The authors’ work can mainly divide to three parts:
(1) The method distinguishing the errors characterized by the static error factors from the ones characterized by the other two
types,i.e. the kinematic and thaynamic error factors; (2) The method separating the influence and estimating the value of one
factor, which belongs in the static error factors, from the measured error data; (3) The flow chart of the diagnosis process based
on (1) and (2). The diagnosis is continue and the program will go on to the next stéipeuatiti of the process, after reaching
a conclusion. A number of practical results have clearly shown this approach is useful and convenient for the application in the
field of gear manufacturing.
Author
Diagnosis;Errors; Gears

19990008902Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
Studieson Performance of Worm Gears of New Copper Alloys, Part 3, Effect of Mating Materials on Surface Durability
under Roller Test
Iwamoto,Yoshizo, Kyushu Sangyo Unj\dapanHamatani, dsumichi, Kyushu Sangyo UnjJapan; Kizima, ddakazu, Kyushu
Sangyo Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp.
53-56;In Japanese; CopyrightyAil: Issuing Activity Hardcopy, Microfiche

Theobjectives of the present study are to develop new materials for wormavitetgl investigate the surface durability of
copper alloys under the roller test which simulated the gears. The mating materials are a hardened steel and four kinds of coppe!
alloys,that is, CHT3C, AGMASC, &£381 and PBC3C. The order of the limited surface durability obtaineddsqarimental
resultsfor the present materials is as follows. CHT3C>AGMAS58381>PBC3C, CHT3C: Special high strength Brass Casting
(newmaterials), AGMASC: Bronze Castingsh¥81: Special Aluminium Bronz€astings, PBC3C: Phosphor Bronze Castings
Author
Gears;Copper AlloysMetal SurfacesPurability
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1999000904 2Toledo Univ, Dept. of Mechanical, Industrial and Manufacturing Engineei@ig USA
Experimental Evaluation of Journal Bearing Stability and New Gas Vdve Bearing Materials Final Report 18 Mar. 1997
- 31 Jan. 1998
Keith, Theo G., Jr Toledo Univ, USA; Dimofte, Florin, dledo Univ, USA; Dec. 1998; 12p; In English
Contract(s)/Grant(s): NCC3-553; NCC3-388; No CopyrighiihA CASI; A03, Hardcopy; A01, Microfiche
A gas journal bearing, with a wavy surfaces was tested in a range of speeds up to 18,000 RPM to determine its stability in
an unloaded condition as a function of the wave amplitude. The bearing, was 50 mm in di&8materlong and had 0.01 65
mm radial clearance. Three waves were created on the inner surface by deforming the bearing sleeve. The ratio of the wave ampli
tudeto the radial clearance (the wave amplitude ratio) was varied from zero to 0.3.
Author
Journal BearingsGas BearingsAmplitude ModulationAmplitudes

19990009051Toledo Univ, Dept. of Mechanical, Industrial and Manufacturing Engineef@tg USA
Magnetic Fluid Friction and Wear Behavior Final Report 18 Apt - 17 Nov 1997
Keith, Theo G., Jr Toledo Univ, USA; Dec. 1998; 8p; In English
Contract(s)/Grant(s): NCC3-558; No Copyrightjafi: CASI; A02, Hardcopy; A01, Microfiche

The friction and wear properties of two groups of magnetic fluids, one developed at NASA Lewis Research Center and a
commercialfluid, were evaluated for boundary lubrication. Friction and wear measurements were made using a pin-on-disk appa
ratus. Three different ball materials were evaluated, (1) 440C, (2) Al203, and (3) Si3N4 against 440C disks. The first class of
magnetidluids have a low vapor pressure hydrocarbon base oil and are suitable for space application. Four variations of this fluid
wereevaluated: (1) the base oil, (2) base oil with anti-wear additives, (3) a 100 Gauss stagrgtic fluid, and (4) a 400 gauss
magneticfluid. The commercial fluid base aihd four diferent magnetic particle concentration levels have been evaluated. A
spacequalified fluorinated lubricant was tested for base line comparison. Hardness, optical micresdapg profilometryand
surfaceanalysis were used to characterize the test speciffgcizon was undécted by the concentration of magnetic particles.
Wearrates for magnetic fluids were slightly higher than the base oil. The low vapor pressure magnetic fluid has better wear charac
teristicsthan the space qualified fluorinated lubricant.
Author
AbrasionResistanceBoundary Lubricationferrofluids; Friction Measuement;Lubricants;Oils; Silicon Nitrides;Vapor Pres-
sure;Wear Inhibitors

38
QUALITY ASSURANCE AND RELIABILITY

Includes product sampling procedures and techniques; and quality control.

1999000891 2Institut fuer Kunstsd¥erarbeitung Aachen, Germany
Guaranteeing 100 Pecent Quality Through Closed Loop Pocess Contol
Schnerr, O., Institut fuer Kunstsoffverarbeitung, Germany; Michaeli, W., Institut fuer Kunstsoffverarbeitung, Germany; Nov.
1998;6p; In English; Also announced as 19990008907; Copyrigitétl; Asail: CASI; A02, Hardcopy; A02, Microfiche

A special method of guaranteeing quality has been developed at IKV which is titled "Closed-loop Quality Control”. This
firstly permits the prediction of Quality of injection moulded parts out of process variables and secondly uses the correlation be
tweenprocess conditions and the quality of the moulded part to control the progesthig\systems for online quality control
thereis a possibility to reduce the scrap production without employees to a minimum. Environmental influencegardkehar
ationscan be compensated. An on-line documentation of the quality of every moulding is a by-product of the controller
Author
Process Contl (Industry);Feedback Contil; Contwllers; Quality Contol; Computer Aided Manufacturing

19990008913Technische Uniy Lab. for Materials Scien¢c®elft, Netherlands
Intelligent Processing in a Hot Rolling Mill for Structural Steels
vanderWolk,P. J., lechnische Uniy Netherlands; Dorrepaal, C edhnische Univ Netherlands; Sietsma, Jechnische Uniy
Netherlands; vanderZwaag, S., Technische Univ., Netherlands; Nov. 1998; 6p; In English; Also announced as 19990008907;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A02, Microfiche

To control the properties of a steel, both its composition and the applied heat treatment are of paramount importance. During
the hot rolling process the cooling process is of main importance to control the properties of a steel. The effect of the cooling
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appliedafter hot rolling is usually described with CCT diagrams, as these describesatst@sformation behaviour under contin
uouscooling conditions. The determination of a single CCT diagram is very time consuming; nevertheless it is necessary for each
new steel composition, as the transformational behaviour is very sensitive to the chemical composition of a steel. Therefore in
the present paper the CCT diagram has been modelled as a function of chemical composition using neural networks. to do so, &
largenumber of CCT diagrams have been converted from a graphical format into a numerical format; these data have been used
to fit a neural network model. This model reproduces the original CCT diagrams quite accanatédyable to predict CCT dia

gramsfor new steel compositions. Besides, in this way tfecebf a single alloying element can be isolatedgeffeets of alloying
elementon the CCT diagram as calculated with the model are in line with mgteilknowledge. The number aadcuracy

of the CCT diagrams currently available is limited, which limits the validity of the model. The validity of the modepdacipie

be extended by using more and more accurate CCT diagrams.

Author

Process Control (Industry); Artificial Intelligence; Computer Aided Manufacturing; Heat Treatment; Neural Nets; Chemical
CompositionAlloying; Cooling; Steels

19990008933Department of the NayWashington, DC USA

System for Determining Size and Location of Defects in Material by use of Miowave Radiation

Liu, John M., InventgrDepartment of the NayWSA; Feb. 12, 1997; 15p; In English

Patent Info.: Filed 12 Feb. 1997; US-Patent-Appl-SN-8798683

ReportNo.(s): AD-D019037; No Copyright;vail: Issuing Activity (Defense @chnical Information Center (DTIC)), Microfiche
Microwaveradiation emitted from a single antenna is focused orgattd material from which backscattering of reflected

radiationis received by the same antenna to provide signal measurement data from which detected material defects are evaluatec

by determination of void location and size. Antenna position and orientation is adjusted to obtain the signal measurement data

from backscattering of the microwave radiation along at least two target incidence paths from the same target location, one of

whichis normal to said tgeted surface of the material and the other oblique thereto at a scattering angle at which the backscatter

ing signal radiation intensity is minimized.

DTIC

Position (Location)Microwaves;Size (Dimensions)

19990009079Auburn Univ, AL USA
Binning for IC Quality: Experimental Studies on the SEMATECH Data
Singh, Adit D., Auburn Uniy USA; Lakin, David R., Il, Auburn Univ., USA; Sinha, Gaurauburn Univ, USA; Nigh, Phil,
InternationaBusiness Machines Corp., USA; 1998; 10p; In English; Defect and Fdeface in VLS| Systems, 2-4 Nd\998,
Austin, TX, USA; Sponsored by Institute of Electrical and Electronics Engineers, USA
Contract(s)/Grant(s): SEMAECH Proj. S121; No Copyright;vail: CASI; A02, Hardcopy; A01, Microfiche

Theearlier smaller bipolar study did not provide a high enough bin O population to dobstyve test escapes and thereby
estimate defect levels for the best bin. Results presented here indicate that the best bin can be reasonably expected to show a
- 5 factor improvement in defect levels over the average for the lot for moderate to high yields (the overall yield for these experi
mentswas approximately 65%). The experiments also confirm the dependence of the best bin quality on test traf$parency
defectlevel improvement is poorer for the case of IDDQ escapes where the tests appliedutddhégher escape rate. Overall
experimentatesults are consistent with analytical projections for typical values of the clustering parameter in [9]. Mee final
sionof this paper will include extensive analysis to validate the analytical models based on this data.
Author
Bipolarity; Circuits; Circuit Reliability; Circuit Diagrams
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39
STRUCTURAL MECHANICS

Includes structural element design and weight analysis; fatigue; and thermal stress. For applications see 05 Aircraft Design, Testing
and Performance and 18 Spacecraft Design, Testing and Performance.

19990008473Chinese Inst. of EngineerRipei, Taiwan, Province of China
Random Mbration of Multi-Span Mindlin Plate due to Moving Load
Wang,Rong-Tyai, National Cheng Kung UniyTaiwan, Province of China; Lins@ng-Yian, National Cheng Kung Unjviai-
wan, Province of China; Journal of the Chinese Institute of Engineers; May 1998; ISSN 0253-3839; Volume 21, No. 3, pp.
347-356;In English
Contract(s)/Grant(s): NSC85-2212-E-00B21No Copyright; Aail: Issuing Activity Hardcopy, Microfiche

In this paperthe method of modal analysis is presented to study the random vibration of multi-span Mindlin plates due to
a load moving at a constavtlocity The moving load is considered to be a stationary process with a constant mean value and
a variance. Four types of variances are considered in this study: white noise, exponential, exponential cosine, and cosine. The
effectof both velocity and statistical characteristics of the load, and féhet ef the span number of the multi-span plate on the
meanvalue, variance of deflection and moment of the structure are investigated. The results of the multi-span Miralién plate
comparedvith those of a multi-span classical plate.
Author
Random Wration; Mindlin Plates;Variance (Statistics)Deflection

199900084 74Chinese Inst. of EngineerRipei, Taiwan, Province of China
Effect of S/A Ratio on the Elastic Modulus of Cement-Based Materials
Yang, Chung-Chia, Nationald@iwan Ocean Uniy Taiwan, Provincef China; Huang, Ran, Nationahitvan Ocean Uniy Tai-
wan, Province of China; Journal of the Chinese Institute of Engineers; May 1998; ISSN 0253-3839; Volume 21, No. 3, pp.
357-364;In English
Contract(s)/Grant(s): NSC86-2P-E-019-002; No Copyright; vail: Issuing Activity Hardcopy, Microfiche

In order to the elastic modulus of aggregate and feetadf fine aggregate content on the elastic modulus of concrete, cylin
drical specimens (phi100x200 mm) withfdient volume ratios (S/A, a fine aggregate volume/total aggregate volume) and vari
ous water/cement rations were cast and tested. Both single-inclusion and doe-inclusion models were applied to predict the elastic
moduli of two-phase and three-phase cement-based composite matesigdx;tivelyThe elastic moduli of sand and coarse ag
gregatewere derived from the experimental results using the theoretical models. In additiglastttemodulus of concrete is
not significantly influenced by the S/A ratio for a constant aggregate volume.
Author
Concetes;AggregatesCylindrical Bodies;Modulus of ElasticityCements

19990008574NASA Lewis Research Cenjetleveland, OH USA
Simulation of Crack Propagation in Engine Rotating Components under &riable Amplitude Loading
BonacuseR J., Army Research Lab., USA; Ghosn, L. J., Casst&/n Reserve UnjWJUSA; Telesman, J., NASA Lewis Research
Center,USA; Calomino, A. M., NASA Lewis Research Centd6A; Kantzos, P Ohio Aerospace Inst., USA; Oct. 1928)p;
In English; Applied hicle Technology 11-15 May 1998, dulouse, France; Sponsored by Advisory Group for Aerospace Re
searchand Development, France
Contract(s)/Grant(s): FOP 505-23-0M; DA Proj. 1L1-6102-AH-45
ReportNo.(s): NASA/TM-1998-208648; E1B66; NAS 1.15:208643ARL-MR-418; No Copyright; Aail: CASI; A03, Hardce
py; A01, Microfiche

Thecrack propagation life of tested specimens has been repeatedly staivam¢ily depend on the loading histaDver
loadsand extended stress holds at temperataneeither retard or accelerate the crack growth rate. Therefore, to accurately predict
thecrack propagation life of an actual component, it is essential to approximate the true loadingistititary rotorcraften
gineapplications, the loading profile (stress amplitudes, temperature, and number of excursions) can vary significantly depending
onthe type of mission flown.draccurately assess the durability of a fleet of engines, the crack propagation life distribution of
a specific component should accotioit the variability in the missions performed (proportion of missions flown and sequence).
In this report, analytical and experimental studies are described that calibrate/validate the crack propagation prediction capability
Jor a disk alloy under variable amplitude loading. A crack closure based model was adopted to analytically predict the lead interac
tion effects. Furthermore, a methodology has been developed to realistically simulate the actual mission mix loading on a fleet
of engines over their lifetime. A sequence of missions is randomly selected and the number of repeats of each mission in the
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sequencés determined assuming a Poisson distributed random variable with a given mean occaiteeMdltiple realizations

of random mission historiee generated in this manner and are used to produce stress, temperature, and time points for fracture
mechanics calculations. The result is a cumulative distribution of crack propagation lives for a given, life limiting, component
location. This information can be used to determine a safe retirement life or inspection interval for the given location.

Author

Crack Popagation;Simulation;Rotary Wihg Aircraft; Variable Amplitude Loading

19990008580NASA Langley Research Centétampton, YA USA
Test Fixture for Determination of Energy Absorbing Capabilities of Composite Materials
Lavoie,J. Andre, InventgiNASA Langley Research Cent&lSA; Jackson, Karen E., InventbtASA Langley Research Center
USA; Morton, John, Inventor, NASA Langley Research Center, USA; Sep. 22, 1998; 10p; In English; Continuation-in-part of
abandoned)S-Patent-Appl-SN-306556, filed 13 Sep. 1994
Patent Info.: Filed 24 Jui997; NASA-Case-LAR-15212-2-CU; US-Patent-3,8B6; US-Patent-Appl-SN-881626; US-Pat
ent-Appl-SN-306556N0 Copyright; Aail: US Patent andridemark Cfce, HardcopyMicrofiche

The present invention provides a fixture for supporting an elongated specimen for crush testing. The fixture comprises a base
plate.four guiding rods, a sliding plate, four support rods and two collars. The guiding rods connect to the base plate and extend
in a direction substantially perpendicular to the base plate. The sliding plate has linear bearings which encircle the guiding rods
and enable translation of the sliding plate along the axis of each guiding rod. The four supporting rods mount to the base plate
and also extend in a direction substantially perpendicular to the base plate. Each support rod has a keyway for a wedge whict
contactghe elongated specimen and holds the specimen in place during crushing. Each collar lies above the sliding plate and holds
a pair of support rods on their ends opposite the ends connected to the base plate. A spherical bearing sits on top of the sliding
plateand transfers an applied load to the sliding plate, which moves downward and crushes the elongated specimen.
Official Gazette of the U.S. Patent anchdemark Cffce
Absorbers (Materials)Crushing;Inventions

19990008647NASA Langley Research Centétampton, YA USA
Predictive Feedback and Feedforward Contl for Systems with Unknown Disturbances
Juang, JeNan, NASA Langley Research CentdSA; Eure, Kenneth WNASA Langley Research Cent&fSA; Dec. 1998;
39p; In English
Contract(s)/Grant(s): FOP 632-20-21-1
ReportNo.(s): NASA/TM-1998-208744; L-17788; NAS 1.15:208744; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche

Predictivefeedback control has been successfully used in the regulation of plate vibrations when no reference signal is avail
able for feedforward control. However, if a reference signal is available it may be used to enhance regulation by incorporating
a feedforward path in the feedback controller. Such a controller is kagwarybrid controlleiThis paper presents the theory
andimplementation of the hybrid controller for general linear systems, in particular for structural vibration induced by acoustic
noise.The generalized predictive control is extended to include a feedforward path in the multi-input multi-output case -and imple
mented on a single-input single-output test plant to achieve plate vibration regulation. There are cases in acoustic-induce vibration
wherethe disturbance signal is not available to be used by the hybrid contsatier disturbance model is available. In this case
thedisturbance model may be used in the feedback controller to enhance performpraide, howeveneither the distur
bancesignal nor the disturbance model is available. This paper presents the theory of identifying and incorporating the noise model
into the feedback controlleimplementations are performed on a test plant and regulation improvements over the case where no
noisemodel is used are demonstrated.
Author
Feedback Conti; Feedforwad Contol; Structural \ration; Contmwollers; SISO (Contl Systems)Contol Systems Design

19990008895Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
Investigation through Fractography of Fatigue Stength of FDI under rotating Bending or Reversed ®rsion
Teranishi,Takahiro, Kyushu Sangyo Unj\dapan; &naka, Satoshi, Kyushu Sangyo Uni\apan; Bulletin of the Faculty of ERgi
neering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp. 1-4; In Japanese; Copyright; Avail: Issuing Activity,
Hardcopy,Microfiche

Rotatingbending and torsional fatigue testsre carried out on the specimens of ferritic spheroidal graphite cast iron (FDI).
Theinitiation and propagation of microcracks were investigated through the successive observations by the plastic replica method
andthe observations of fracture surface by a SEM. The obtained results show that the ratio of fatigue limit tau(sub w)/sigma(sub
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w) is 0.86. The crack which leads to final fracture appears from a microshrinkage loatvigytorsional fatigue, thaicrocrack
canappear even when the stréssonsiderably lower than the fatigue limit (tau=0.65 tau w). This is because the microshrinkage
cavitiesadjacent to the specimen surface act as a strong stress concentrator in torsional fatigue.

Author

Fractography;Fatigue Bsts;Graphite; Bending FatigueBending;Torsion; Cast Alloys

19990008896Kyushu Sangyo UniyFaculty of Engineering~ukuoka, Japan
Mechanism of Ductile Fracture at Stress Concentration Aea
Sho,Kusumoto, Kyushu Sangyo Unj\apan; &ranishi, Bkahiro, Kyushisangyo Uniy, Japan; Kubo, Akira, Kyushu Sangyo
Univ., Japan; ¥mamoto, Juichi, Kyushu Sangyo Unidapan; @naka, Satoshi, Kyushu Sangyo Undapan; Fujisaki, @taru,
KyushuSangyo Uniy Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No.
30, pp. 5-11; In Japanese; Copyrightyail: Issuing Activity Hardcopy, Microfiche

Crackinitiation and propagation process in tension were investigated-6%l#4V and S45C plain specimen with notches.
Successiv@bservation was made in a SEM servopulser to clarify the relationship between tensile deformation and crack initia
tion. The main results amummarized as follows: (1) Microcracks appear in gelaleformed area in-BAI-4V and in a strongly
sheardeformed area in S45C; (2) Net stress sigma(sub net), in both maseniedsly equal to sigma(sub B) of plain specimens.
This means that the most of minimum section deformed plastically under the stress nearly equal to sigma(sub B); (3} The coales
cence of two notches occurred throuljeprocess of crack initiation and propagation in the strongly deformed area between the
two notches in both materials; (4)itWdecreasing rho, the hole deformation parameterdfaZcack initiation increases. When
rho is constant, hc/d is almost constamiependenof the notch depth (rho :notch radius, d:initial diameter of hole, h:height of
hole,hc:h at crack initiation).
Author
Ductility; Fracturing; Stress ConcentratiorGCrack Piopagation;Crack Initiation

43
EARTH RESOURCES AND REMOTE SENSING

Includes remote sensing of earth resources by aircraft and spacecraft;, photogrammetry; and aerial photography. For instrumentation
see 35 Instrumentation and Photography.

19990008463NASA Marshall Space Flight Centétuntsville, AL USA
Remote Sensing Measwments of \értical and Horizontal Moistur e Variations from Air craft Instruments
Guillory, Anthony R., NASA Marshall Space Flight CentdSA; Jedlovec, Gary J., NASA Marshall Space Flight Cet8A,;
Atkinson,Robert J., Lockheebllartin Corp., USA; 10th Syposium on Meteorological Observations and Instrumentation; 1998,
pp. 125-130; In English; 10th; Meteorological Observations and Instrumentatidi§ Jan. 1998, Phoenix, AZ, USA; No Cepy
right; Avail: Issuing Activity Hardcopy, Microfiche

Atmospheric water vapor plays an important role in climate processes. It is a major element of the hydrological cycle and
providesthe mechanism for erggr exchange among many of the Earth system components. bytheipdgncipal greenhouse
gas,it, along with clouds, plays a major role in the dispositiomobming and outgoing radiation. Furthermore, accurate estimates
of it are required for improved analysis and prediction of convective storms. Therefore, a better understanding of vister vapor
rolein the hydrologic cycle will require long-term observations of both small- age-trale water vapor features, a major goal
of theNational Aeronautics and Space AdministrasofNASA) Mission to Planet Earth (MTPE) program. Satellite and aircraft
instruments have the potential to provide high resolution measurements that are not available from conventional sources, namely
thesurface and radiosonde networks. An essential part of the MTPE program is field experiments that providevditatiog
andvalidating algorithms and existing a®ll as future satellite instruments. An understanding of the accuracy of the products
generated by new instruments and the limitations of their retrieval methodology is needed to further understand the usefulness
of these data products. This study compares upper tropospharidity and precipitable water from two remote sensing instru
ments flown on a NASA high altitude aircraft during a field campaign in 1995. The first instrument is an infrared scanning
spectrometervhile the second is a nadir viewing lidar
Author
Remote Sensingyleasuement;Moisture; Algorithms; Atmospheric Moistu; Optical Radar;Satellite Instruments
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199900087 10Army Topographic Engineering Centéflexandria, VA USA
Map Templates for Rapid Mapping
Nedza, John A.; Caldwell, Douglas; Jan. 199%);1n English
Report No.(s): AD-A355064; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

As military mapping oganizations move from hardcopy map production to digital spatial data production, there is an increas
ing demand for end users to rapidignvert their Digital €rrain Data (DTD) to a variety of custom softcopy and hardcopy- prod
ucts. This paper examines the rapid mapping problem in the context of a research effort at the U.S. Topographic Engineering
Center,Alexandria, V. The Digital Chart of the Wld (DCW) Rapid Mapping Utility prototype GIS application demonstrates
anend to end capability tofefiently process DCW data in crisis situations. Data is loded CD-ROM, assembled into topo
logically consistent layers, and processed for the production of customized maps. Using an intelligent templatanalgsigle
canproduce softcopy or hardcopy maps of areas anywhere worldwide at scales of 1:250,000 to 1:2,000,000 in less than an hour
DTIC
CD-ROM;Charts; Data PiocessingDigital Data; Mapping; Organizations

19990008725Army Topographic Engineering Centé&ort Belvoir VA USA
Complementing Remote Sensing Systems in Flood Mitigation and &raration
Hovey, Stanford T Daniel, Carlton; Bryant, Paul E.; Jan. 1998; 6p; In English; Prepared in collaboration with Michael Baker
Jr, Inc.
Report No.(s): AD-A354780; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche

As a result of their response to the many natural disasters of the 1990s, the Fedeyah&mdanagement Agency (FEMA)
hasbeen directed by the U. S. Congress to place mitigation of impacts from future natural hazards as its highest priority in working
with state and local governments. The National Flood Insurance Program (NFIP), and its related flood-risk studies and flood haz
ardmapping activities, are increasingly important mitigation support functions. A current focus is on map modernization to speed
up the flood mapping process, lowering its cost, and increasirgctheacy of these results. A further emphasis is on more support
to the local areas as exemplified by "Project Impact.” This project’s purpose is to mitigate disasters’ impacts by taking actions
in advance of these events.
DTIC
GovernmentsHazads; Insurance (Contracts)yiapping

19990008726Army Topographic Engineering Centé&exandria, YA USA
The FGDC Feature Registry and its Role in Supporting Semantic Intesperability
Backe Kevin; \byadgis, Demetra; Jan. 1998; 8p; In Englishpb€ presentedt the 2nd Internatioinal Conference on Interoperat
ing Geographic Information Sysyems, 10-12 Mar 99 in Zurich, Switzerland.
Report No.(s): AD-A354781; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

This paper discusses the Federal Geographic Datamittees (FGDC) Feature Registry project and what the FGDC is doing
to support semantic interoperability also discusses the semantic information captured for geospatial data by U.S. Federal Gov
ernmentagencies and their current practices for semantic mappingpdpés explores current, ongoing research and develop
ment that may contribute to enhancing the semantic interoperability for the geospatial data created by the U.S. Federal
Government. Finally, this paper calls for additional research on semantic mapping that hopefully will lead to simplifying what
hasbeen appropriately labeled a "hard problem.”
DTIC
Procedues; Simplification

19990008881Naval Postgraduate SchpMonterey CA USA
Map Usage in \irtual Envir onments
Cevik, Helsin; Sep. 1998; 139p; In English
Report No.(s): AD-A355675; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche

It is neither practical nor f€ient to represent virtual maps as we do for papaps in the real world due to majorfdiences
in hardware and software capabilities and requirements. Instead, we can determine the parametxs\timataedfmap represen
tationand that help to construct a mental map, and then manipulate these parameters in order to incfeatieghessf of map
representatioas an aid in performing navigation tasks. The approach taken was first to determine and then investigate the parame
tersthat afect virtual map representation through an experiment designed specifically for this thesis. The experiment examined
usersof an urban and open ocean virtual environment executing a set of navigation tasks with a virtual mdpneith atiienta
tion schemas. The results of this study showed that, a forward up map orientation is preferable to a north up map orientation for
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egocentridasks and a north up map orientation is preferable to a forward up map orientation for geocentric tasks. Under almost
everypossible condition, individuals with high spatial abilities Ww#l able to use either a north up map or a forward up map better
thanindividualswith low spatial abilities. Furthermore, it was found that these principles apply across types of environment with
vastly different spatial characteristics, but sparse environments seem to exhibit less of a performance difference than dense
environments.

DTIC

Maps;Virtual Reality; Surface NavigationComputer Pograms

19990008945British Columbia Uniy Dept. of Earth and Ocean SciencégncouverBritish Columbia Canada
Characterizing Scale Dependent Hydraulic Properties with Measurement of Dielectric Propertieginal Report, 1 Feb.
1995- 31 Jan. 1998
Knight, Rosemary; Jul. 06, 1998; 61p; In English
Contract(s)/Grant(s): F49620-95-1-0166
Report No.(s): AD-A354605; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

The objective ofthis research project was to develop ways to obtain information about the hydraulic properties of the subsur
facefrom measurement of dielectric properties. The focus of the research was the use of ground penetrg@RRpaaahigh
resolutiongeophysical technique that images changes in dielectric properties of the subsurface. Geostatistical analysis of GPR
imageswas found to provide a non-invasive means of characterizing the spatial heterogeneity of the subsurface. Rasults from
field experiment, which involved the collection of GPR data acrossfdadé, showed that the spatial variability seen in the GPR
imagewas representative of the spatiatiability seen in the grain size of the sediments in the Bliélectric measurements can
beused to obtain estimates of the magnitude of hydraulic propertibs, iélationship between dielectric properties and hydraulic
propertieds known. Theoretical and numerical modeliagd laboratory measurements on layered materials investigated the ef
fect of layer thickness and frequency or wavelength of the measurement. by taking these parameters into account the accurac!
with which hydraulic properties are obtained from dielectric measurements can be significantly improved.
DTIC
Dielectric Poperties; DielectricsGeophysicsHydrogeology

19990009049NASA Goddard Space Flight Cent&reenbelt, MD USA
Declassified Intelligence Satellite Photography (DISP) Coverage of Antica
BindschadlerRobert, NASA Goddard Space Flight Centd®A; SeiderWendy Harvard Univ, USA; Nov 1998; 44p; In En
glish
Contract(s)/Grant(sRTOP 971-00-00
ReportNo.(s): NASA/TM-1998-206879; NAS 1.15:206879; Rept-99B00001; No Copyrigfai):ACASI; A03, Hardcopy; AO1,
Microfiche

This report summarizes the results of a nine-week summer project examining all Declassified Intelligence Satellite Photogra
phy (DISP) of Antarctica. It was discovered that the data were collected in three separate missions during 1962 and 1963. The
first two missions covered only the coastal areas, while the third mission covered the entire continent. Many of the 1782 frames
collected were cloudy. This is especially true of West Antarctica. An optimal set of photographs covering the entire Antarctic
coastlineis identified along with some examples that show changes in the coastline which have occurred since the early 1960s.
Author
Satellite-Borne Photography; Intelligence; Antarctic Regions; Satellite Imagery; Space Surveillance (Spaceborne);
Reconnaissance

44
ENERGY PRODUCTION AND CONVERSION

Includes specific energy conversion systems, e.qg., fuel cells; global sources of energy,; geophysical conversion; and windpower. For
related information see also 07 Aircraft Propulsion and Power, 20 Spacecraft Propulsion and Power, and 28 Propellants and Fuels.

19990008583NASA Johnson Space Centelouston, TX USA

High performance zinc anode for battery applications

CaseyJohn E., JrInventor NASA Johnson Space Cent&dSA; Jul. 14, 1998; 10p; In English

Patentinfo.: Filed 9 May 1996; NASA-Case-MSC-22540-1; US-Patent-5,780,186; US-Patent-Appl-SN-64985@yyight;
Avail: US Patent andrademark Cffice, HardcopyMicrofiche
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An improved zinc anode for use in a high densitghageable alkaline battery is disclosed. A process for making the zinc
electrodecomprises electrolytic loading of the zinc active material from a slightly acidic zinc nitrate solution into a substrate of
nickel, copper or silverThe substrate comprises a sintered plaque having very fine pores, a high surface area, and 80-85 percent
totalinitial porosity The residual porosity after zinc loading is approximately 25-30%. The electrode of the present invention ex
hibits reduced zinc mobilityshape change and distortion, and demonstrates reduced dendrite buildup cycling of tha hattery
disclosedbattery is useful for applications requiring high gyetensity and multiple chge capability
Official Gazette of the U.S. Patent anchdemark Cffce
Alkaline BatteriesElectrode Materials)Nickel Zinc BatteriesSubstratesPorous Materials;Zinc; Anodes;Deposition

19990009080NASA Marshall Space Flight Centétuntsville, AL USA
Thermal Characterization of a Direct Gain Solar Thermal Engine
Alexander,Reginald A., NASA Marshall Space Flight CentdBA; Coleman, Hugh WAlabama Uniy, USA; Sep. 1998; 19p;
In English; Renewabland Advanced Engy Systems for the 21st Centuiy-15 Apr 1999, Mau, HI, USA; No Copyright;\ail:
CASI; A03, Hardcopy; A01, Microfiche

A thermal/fluids analysis of a direct gain solar thermal upper stage esgiresented and the results are discussed. Fhe en
ginehas been designed and constructed at the NASA Marshall Space Flight Center for ground testing in a facility that can provide
about 10 kilowatts of concentrated solar energy to the engine. The engine transfers that energy to a coolant (hydrogen) that is
heatedand accelerated through a nozzle to produce thrust. For the nominal design values and aftowratgeaf 2 Ib/hy, the
resultsof the analysis show that the hydrogen temperature in the chamber (nozzle entrance) reaches about 3800 F after 30 minutes
of heating and about 3850 F at steady-state (slightly below the desired design temperature of about 4100 F). Sensitivity analyses
showedthese results to be relatively insensitive to the values used for the absorber surface infrared emissivitpawvection
coefficientwithin the cooling ducts but very sensitive to the hydrogen flowrate. Decreasing the hydrogen flowrate tand Ib/hr
creaseshe hydrogen steady-state chamber temperature to about 43@0aks0 causes an undesirable decrease in thrust.
Author
Thermal AnalysisSolar Enegy; Flow \&locity; Ground Ests

45
ENVIRONMENT POLLUTION

Includes atmospheric, noise, thermal, and water pollution.

19990008482General Motors Proving Grounillilford, Ml USA
Diurnal Emissions from In-Use \&hicles Final Report
Haskew H. M., General Motors Proving Ground, USA; LiberfyF., General Motors Proving Ground, USA; Sep. 1%3;
In English
Contract(s)/Grant(s): CRC Proj. E-9
Report No.(s): PB99-107278; CRC-610; No Copyrightaih CASI; A04, Hardcopy; A01, Microfiche

Onehundred fifty-one vehicles were recruited from the I/M lane in Mesa, AZ during the summer of 1996, and their 24 hour
diurnal emissions were measured in a variable temperature SHEBHFD). The fleet selection included the earliest applica
tionsof evaporative emission control, and later technologies thattheast 5 years of exposure. Model years 1971 through 1991
weretested. 'Resting Losses’ were estimated for the fleet using the ttastrs of the diurnal. Analysis of the closed bottom eanis
tersagainst the open bottom design indicated a 2 gram per desedidebetween the two designs. An I/M gerand pressure
check identified the majority of the major failures, but often for the wrong reasons.
NTIS
Diurnal Variations; Pollution Monitoring; Emission;Evaporation RateHeat Measuement;Air Pollution

19990008483Automotive Bsting Labs., IncMesa, AZ USA
Measurement of Diurnal Emissions fom In-Use \&hicles Final Report
McClement,D., Automotive Bsting Labs.Inc., USA; Dueck, J. A., Automotiveesting Labs., Inc., USA; Hall, B., Automotive
TestingLabs., Inc., USA; Jun. 19, 1997; 54p; In English
Contract(s)/Grant(s): CRC Proj. E-9
Report No.(s): PB99-107286; CRC-609; No Copyrightaih CASI; A04, Hardcopy; A01, Microfiche
A total of 151 randomly in-use vehicles were tested in Mesa, Arizona during the summer months B&&99€hicle was
sealedn variable temperature evaporative emissions enclosure (TY SHED) and exposed to a 24-hour during temperature cycle
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from 72 to 96 to 72 F using new vehicle evaporative emigsisincertification procedures. Hydrocarbon emissions were measured
continuouslyduring the 24-hour period. The as-received fuel remained in the vehicle.

NTIS

Diurnal Variations; Pollution Monitoring; Evaporation;Exhaust EmissionAir Pollution; Exhaust Gases

19990008705General Motors Research Lab&arren, Ml USA
Evaluation of the Sulfur Tolerance of "Sulfur Tolerant” Automotive Catalysts from Three Commecial Catalyst Suppliers
Monroe,D., General Motors Research Labs., USA; Bradly Chrysler Corp., USA; Freel, J., Chevron Products Co., USA; Gerry
F., BP Qil Co., USA; Hepburn, J., Ford Motor Co., USA; Aug. 25, 1998; 48p; In English
Report No.(s): PB99-107161; No Copyrighyjal: CASI; A03, Hardcopy; A01, Microfiche

Sulfur has previously been shown to reduce the performance of automotive catalytic convertecaasd significant in
creasesn vehicle emissions. This research program was undertaken to determine the extent to whithesalitiautomotive
catalystamnight exist within the supplier communityleetings were held with the four ¢gast global manufacturers of automtotive
catalysts, and sulfur-tolerant catalysts were requested from each. The request was for a sample of their most sulfur-tolerant
technologyas well as a catalyst with tikame noble metal content, but without the sttiilerant technologyThree of the four
companies supplied samples, one elected not to participate. A catalyst used on a vehicle that has been certified to the Californie
LEV emission standard was also included in the test matrix.
NTIS
AutomobilesCatalysts;Combustion Ryducts;Exhaust Emission

19990008761National Inst. of Polar Researcfokyo, Japan
JARE Data Reports No. 227 (lonospher 59). Records of Radio Aurra at Syowa Station, Antactica in 1995 and 1996
Inamori,Koji, Communications Research Lab., Japan; Ohtaka, Kazuhiro, Communications Research Lab., Japan; Igarashi, Kiyo
shi, Communications Research Lab., Japan; Mar. 1997; ISSN 0075-3343; 32p; In English; No Copyright; Avail: CASI; A03,
Hardcopy;A01, Microfiche

This report presents a summary of data obtaingtdemeriod from February 1995 to January 1996 with the auroral radar at
SyowasStation, Antarctica.Wo kinds of data are available: (a) chart records of the time variation of echo Intensity; and (b) digital
recordsof echo Intensity and doppler velocity
Author
Antarctic RegionsRadio Auoras; Charts

19990008825IT Corp, Cincinnati, OH USA
Evaluation of the Full-Scale Base Catalyzed Decomposition &sess (BCDP) Unit Located in GuamTopical Report Jan.
1996- Jul. 1998
Aug. 1998; 200p; In English
Contract(s)/Grant(s): 68-C5-0039
Report No.(s): PB99-104713; ER00/R-98/108; No Copyright; vail: CASI; A09, Hardcopy; A03, Microfiche

In April 1996, IT Corporation began operating the first stage of a demonstration-scale system called the Base Catalyzed De
composition Process (BCDP) on Guam for the US Naiis report presents the resudfsa study funded by NRMRL. The pur
pose of the study was to obtain data which will facilitate a more thorough understanding of the BCD chemistry and the fate of
soil-boundPCBs, polychlorinated dibenzo-p-dioxins (PCDDs), and polychlorirditethzofurans (PCDFs) in the BCDP/APCS
operatingon Guam. The scope of this study entailed sampling and analyses of Guam soil (both before and after treatment) as well
as sampling and analyses of the liquids, soil particles, and offgas streams from the APC during normal operation of the Guam
BCDP system. The objectives of the study are as follows: (1) Determin€fitierefy of the BCD first-stage rotary kiln reactor
for removing PCBs, PCDDs, and PCDFs from Guam soil; (2) Concurrent with Objective 1, determine where iRdfatiin
Control System PCBs, PCDDs, and PCDFs are being removed.
NTIS
Catalysis;Decomposition

19990008835New Mexico State UniyDept. of Civil, Agricultural and Geological Engineerjiigs Cruces, NM USA
Remediation of Lead Contaminated Soils Using Solvent Extraction Chelationethniques Final Report

Price,M., New Mexico State UniyUSA; Hanson, A. TNew Mexico State UniyUSA; Rudd, B., New Mexico State UniWSA,
Pickins,D., New Mexico State UniyUSA; Krause, K., New Mexico State UniWSA; 1998; 58p; In English

Report No.(s): PB9940140; LA-SUB-98-8; No Copyright;vail: CASI; A04, Hardcopy; A01, Microfiche
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The workis preliminary work leading to the development of an innovative technology for treating a mixed waste problem
atLos Alamos National Laboratory (LANL). The specific problem being addressed by this research is the result of research actvity
in the Meson Physics Facility (LAMPH). The LAMPH facility conducts high energy neutron research. Lead BB’s (diameter
<1mm)wereplacedincontainand used as shielding during experiments. This lead was stored in piles on the ground when it was
notin use, and it sometimes sat for extendedods of time, perhaps as long as 20 years. The lead was mobilized overtime, and
contaminatedhe underlying soil. The contaminated soil basn removed from the site and placed in drums for storage until a
suitable treatment technology can be identified. The contents of the barrels consists of a mixtureootdesidated soil and
lead BB5. Treatment hardware based on the results of this years work, is described in the last section of this report.

NTIS
Lead (Metal);Solvent ExtractionContamination;Enegy Technology;Soil Pollution;Chelates

19990008845Geological Surveywater Resources DivSacramento, CA USA
DissolvedOrganic Carbon Concentrationsand Compositions, and Tihalomethane Formation Potentials in Waters from
Agricultural Peat Soils, Sacramento-San Joaquin Delta, California: Implications for Drinking-Veter Quality
Fujii, Roger Geological SurveyJSA; Ranalli, Anthony J., Geological Surv&ySA; Aiken, Geage R., Geological SurvelySA;
BergamaschiBrian A., Geological SurveyJSA; 1998; 86p; In English
Report No.(s): PB99-106197; USGS/WRI-98-4147; No CopyrighailACASI; A05, Hardcopy; A01, Microfiche

Water exported from the Sacramento-San Joaquin River delta (Delta) is an important drinking-water source for more than
20 million people in California. This report elucidates some of the factors and processes controlliigctimg) &fie concentration
andquality of dissolved @anic carbon released from peat soils and relates the propensity of dissgludd carbon to form
trihalomethanes to its chemical composition.
NTIS
Carbon;Chemical Compositionjater Quality; Agriculture; Peat; Soils; Potable Véter

19990008853Powell and Associates Science Servites \eégas, NV USA
Permeable Reactive Barrier Bchnologies for Contaminant Remediationinterim Report
Powell,R. M., Powell and Associates Science Services, USA; Puly,,FEnvironmental Protection AgendySA; Blowes, D.
W., Waterloo Univ, Canada; Gillham, R. \WWaterloo Univ, Canada; Schultz, DQu Pont de Nemours (E. I.) and Co., USA;
Sep. 1998; 14p; In English
Contract(s)/Grant(s): 68-C3-0322; 68-C4-0031
Report No.(s): PB99-105702; EB00/R-98/125; No Copyright; vail: CASI; A06, Hardcopy; A02, Microfiche

This document addresses the factors, that have been found to be relevant for successfully impleRBsatiogcontaminant
remediation Additionally, it provides sufcient background in the science of PRB technology to allow a basic understanding of
the chemical reactions proposed for the contaminant transformations that have been witnessed both in the laboratory and in field
settingslt contains sections on PRB-treatable contaminants and the treatment reaction mechanisms, feasibility studies for PRB
implementation, site characterization for PRBs, PRB design, PRB emplacement, monitoring for both compliance and perfor-
mance and summaries of several field installations. The appendices supplement this information with a detailed table-of informa
tion available in the literaturtairough 1997, summarizing the significant findings of PRB research and field studies (Appendix
A), a further examination of the physical and chemical processes important to PRBs, such as corrosion, adsoppsicipjtand
tion (Appendix B), and a set of scoping calculations that can be used to estimate the amount of reactive media required and facili
tatechoosing among te possible means of emplacing the required amouediaf (Appendix C). Appendix D provides a list of
acronymsand Appendix E a glossary of terms that are used within this document.
NTIS
Reaction KineticsContaminantsPermeability;Reactivity;Chemical Reactions

19990008854QST Environmental, IncGainesville, FL USA
NERL PM Research Monitoring Platforms: Baltimor e, Fresno, and Phoenix. Data Repoyfeb. 1995 - Apr1998
Zweidinger,Roy, Environmental Protection AgendySA; Purdue, LarryQST Environmental, Inc., USA, Fitzgerald, Kel@ST
Environmental, Inc., USA; Carmichael, Linda, QST Environmental, Inc., USA; Kellogg, Robert, ManTech Environmental
Technologylnc., USA; 1998; 54p; In English
Contract(s)/Grant(s): 68-D2-0134
Report No.(s): PB99-105660; ER00/R-98/138; No Copyright;vail: CASI; A04, Hardcopy; A01, Microfiche

EPA's National Exposure Research LaboratdtizRL, established PM research monitoring platforms in three metropolitan
areaswith differing PM size and composition characteristics: Phoenix, AZ (est. Feb. 1995), an arid, desert dust dominated western
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US city where the PM10 mass is dominated by the coarse fraction; Baltimore, MD (est. Jan. 1997), a typical eastern city with high
sulfates;and Fresno, CA (est. June 1997); characteristic of a western area with high nitrates. The primary objecte®caf the
platformswas to collect dailyambient air quality data to relate the chemical and/or physical properties of PM to support exposure,
sourceapportionmentreceptor modeling, and healtteslfts studies. Daily fine and coarse particle mass and composition data,
meteorologydata, and data for other parameters relevattitet@haracterization of the size and composition of PM were collected,
including: 24 hour integrated and hourly maximum mass concentrations, metals (Xgdflicand elemental carbon.

NTIS

Particulates;Air Quality; Meteoology; Ambience Chemical Poperties;Monitors

46
GEOPHYSICS

Includes aeronomy; upper and lower atmosphere studies, ionospheric and magnetospheric physics, and geomagnetism. For space
radiation see 93 Space Radlation.

19990008632NASA Marshall Space Flight Centétuntsville, AL USA
lon Signatures of Reconnection
ChandlerMichael O., NASA Marshall Space Flight CentdSA; Moore, TE., NASA Goddard Space Flight CentdSA; Moz
er,F. S., California Uniy USA; Russell, C. T California Univ, USA; 1998; 1p; In English;oward Solar Max 2000, 9-14 Feb.
1998, Yosemite, CA, USA; No Copyright;vail: Issuing Activity; Abstract OnlyHardcopy, Microfiche

Magnetic reconnection during periods of northward interplanetary magnetic field results in complex field line Hehavior
hasbeen shown that the velocity distributioniarfis can be used as a diagnostic to determine the location of the reconnection site
as well as the resulting field line topology. lon observations in the high altitude (6-9Re) cusp region from Polar/TIDE reveal a
mix of distinct ion populations (including cold ionospheric ions and magnetosheath ions) which can be attributed to different
sourcesln addition, the phase-spagdistributions of these ions reveal features which are attributed to reconnection and interac
tionswith the magnetopause current layer (e.g. acceleration, counterstreaming, mixing of magnetosheath and ionospheric ions,
and’D”-shaped distributions). These signatures has been used in several cases to infer the location of the reconnection site, the
topologyof the resulting field lines, and the location of the observation point relative to the magnetopause.
Author
Magnetic Field Reconnectioigns; Signatues; Interplanetary Magnetic FieldSselocity Distribution

19990008702Woods Hole Oceanographic Indbept. of Geology and Geophysi¢dA USA
Seismic \élocity, Stratigraphy and Acoustic Study of the South China Sed-inal Report
Clift, Peter D.; Lin, Jian; Jan. 1998; 46p; In English
Contract(s)/Grant(s): N00014-97-1-0902
Report No.(s): AD-A354753; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

A study was performed of the seismic velocity structure of the South China Shelf from the westernmost parts of the Beibu
Gulf, adjacent to the Gulf ofohkin, south of Hainan Island andsifore southern mainland China, as far easi@si#g east.
Stackingvelocities from petroleum industry multichannel seismic surveys were compiled into a database from which the depth
or two way travel time to any giverelocity interval could be calculated. The data was filtered to remove major decreases-in veloc
ity with depth, as these normally reflected decreasing data quality below -3 km. Data quality is typically goodthe apmnoxi
matelevel of basement, and shows a good correlation with pre-exgstiagic velocity data from sonobuoys. Seismically the
shelfsediments are usually flat bedded, with generally well defined reflective chafdeteslope does not appéarbe strongly
affectedby slumping, although locally such disturbances aoted. The seismic data show that the sediment thicknesses are great
estoffshore the Pearl River Mouth (up to -5 km), whadage sedimentary basin is formed separated from the continental slope
by an outer mayinal basement high. Faulting in the basement is common and oriented coast-parallel. Later reactivation of these
faults,sometimes results in their propagation to the seafloor
DTIC
Asia; China; Coasts;Continental Shelve£rude Oil; Data BasesPepth; Gulfs
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19990008762National Inst. of Polar Researcfokyo, Japan
JARE Data Reports No. 220 (lonosphex 57). Records of Radio Ausra at Syowa Station Antactica in 1993 and 1994
Iwasaki,Kyoji, Communications Research Lab., Japaam#guchi, akashi, Communications Research Lab., Jalgamashi,
Kiyoshi, Communications Research Labapan; Mar1997; ISSN 0075-3343; 22p; In English; No Copyrightaik CASI; A03,
Hardcopy;A01, Microfiche

This report presents a summary of data obtained in the period of 1993 and 1994 with the auroral radar at Syowa Station, Ant
arctica. o kinds of data are available: (a) chart records of the time variation of echo intensity; and (b) digital MT
Derived from text
Antarctic RegionsCharts; Radio Auoras

19990008864Naval Facilities Engineering Service Cenfeort Hueneme, CA USA
Seismic Design Criteria for Lifelines Final Report Oct. 1995 - Mar1997
Ferritto, J. M.; Jun. 1997; 87p; In English
Report No.(s): AD-A355264; NFESC-TR-2078-SHR; No CopyrigviaiA CASI; A05, Hardcopy; AO1, Microfiche
The Navy hasnumerous bases located in seismically active regions throughout the world. Safeanae eftructural design
of waterfront facilities requires calculating the expected site specific ground raatiogletermining the response of these-com
plex structures to the induced loading. The Nayy‘oblemis further complicated by the presence of soft saturategimaisoils
which can significantly amplify the levels of seismic shaking and liquefy as evidenced by recent earthquakeldfemhaese.
arethose key public works and utility systems which support the operation of a Navy base. They include electriap@ndr
liquid fuels, telecommunications, transportation, port facilities, and water supply and sewerdeStife skismic design cen
sistsof three components - establishment of performance goals, specification of the earthquake loading, and given that loading,
definition of the expected acceptable structural response limits. This document gives criteria for the seismic design of lifelines
andcontains supporting technical commentary
DTIC
EarthquakespPesign AnalysisStructural Designfarth Movementsround Resonancddlilitary Air Facilities

19990008865Naval Facilities Engineering Service Centort Hueneme, CA USA
Criteria for Seismic Ground Motion for Essential Structures Final Report Oct. 1995 - Mar1997
Ferritto, J. M.; Jun. 1997; 42p; In English
Report No.(s): AD-A355265; NFESC-TR-2076-SHR; No CopyrigviaiA CASI; A03, Hardcopy; A01, Microfiche

The Navy hasnumerous bases located in seismically active regions throughout the world. Safeana eftructural design
of waterfront facilities requires calculating the expected site specific ground raotiotletermining the response of these-com
plex structures to the induced loading. The Nayy‘oblemis further complicated by the presence of soft saturategimahisoils
which can significantly amplify the levels of seismic shaking and liquefy as evidenced by recent earthquake davitaige. NA
P355.1 requires determination of a probabilistic ground motion for the design of essential stiuotuegsy procedures were
not specified to accomplish this requirement. This document presents criteria for computing the expected ground motion for
variousprobabilities of nonexceedance.
DTIC
EarthquakesStructural EngineeringMilitary Air Facilities; Seismograms

1999000894 1ENSCO, Ing.Springfield, VA USA
SpecialEvent Discrimination Analysis: The TEXAR Blind Test and Identification ofthe August 16, 1997 Kara Sea Event
Final Report 13 Sep. 1995 - 31 Jan. 1998
Baumgardt, Douglas, ENSCO, Inc., USA; Mat, 1998; 78p; In English
Contract(s)/Grant(s): F19628-95-C-0203; AF Proj. DENN
Report No.(s): AD-A354672; AFRL-VS-HA-TR-98-0049; No Copyrightail: CASI; A05, Hardcopy; A01, Microfiche

The International Monitoring System (IMS) for the Comprehensiest Ban Teaty (CTBT) faces the serious challenge of
beingable to accurately and reliably identify seismic events in any region of the world. Extensive research has been performed
in recent years on developing discrimination techniques which appear to classify seismimevéntad categories of source
types,such as nuclear explosion, earthquake, and mine blast. This report examines in getbléheof eflectiveness of regien
al discrimination procedures in the application of waveform discriminants to Special Event identification and the issue of
discriminanttransportability
DTIC
Discriminant Analysis (Statistics)Vaveforms
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1999000894 3Maxwell Technologies, In¢.San Diego, CA USA
Analysesof Near-Field and NearRegional Signalsrom the Black Thunder Mine Final Report 10 Aug. 1995 - 9 Aug. 1997
Barker, Terrance G., Maxwell Technologies, Inc., USA; McLaughlin, Keith L., Maxwell Technologies, Inc., USA; Feb. 1998;
52p;In English; This research was sponsored by the Department g@fy=@dfice of Non-Proliferation and National Security
Washington, DC.
Contract(s)/Grant(s): F19628-95-Ci21
ReportNo.(s): AD-A354660; MFD-DTR-98-1599ZFRL-VS-HA-TR-98-0033; No Copyright; vail: CASI; A04, Hardcopy;
AO01, Microfiche

In this report we present analyses of seismic data recorded at the Black Thunder coal strip mine in the Powder River Basin
of Wyoming. The data (collected by Stump et al, 1996) are @f setordings at distances of a few kilometers from mining activity
atthat mine. Our objective was to determine whether thesdipgthdata revealed features of quarry blasting that weigue
to that source type. In our previous annual report on this research contract (Barker et al, 1997) and in Bonner et al, (1997), we
describedhnalyses of neaegional surface waves from a quarry ex@s. Their analyses used numerical simulations and predic
tionsof the kinematic model in Barker et al, (1993) to interpret the dependence of amplitudes on azimuth in terms of quarry geome
try and mass movement. Our objective in the current study was to apply these results to the recorded explosions at the Black
Thundemine. Wé find the following: (1) Ripple firing é&ctively low pass filters the signals, in agreement with previous studies.
Sincefor the neaffield signals at Black Thundethe observed high frequency components of the signals are associated with
wavesand the lower frequency signals are associated with surface waves (dominated by shear motion), ripple firing has the indi
rect effect of increasing the S/P ratio in the seismograms. (2) We observe no consistentds between motions from cast
blastsand coal shots, nor between cast shots in which the throw or strike of the berfeleatdif his is due to the dominance
of ground motion due to explosions relative to that caused by mass movement, which is in turn is due to relative source coupling
or propagation. Since dérences in mass movement are the primaffgmihces in the source mechanisms between coal and cast
blaststhe dominance of the explosion component obscures the source mechanism.
DTIC
Near Fields;Mines (Excavations)

47
METEOROLOGY AND CLIMATOLOGY

Includes weather forecasting and modification.

19990008481National ather ServiceSilver Spring, MD USA
Selected Wrldwide Marine W eather Broadcasts
Sep. 1998; 130p; In English
Report No.(s): PB99-107245; No Copyrighyjal: CASI; A07, Hardcopy; A02, Microfiche
Part 1 contains details of radiotelephone, radiotelegraph,and radioteleprinter transmissions. It is arranged by regions with
countriedisted in alphabetical order within the regions. Listings in Part 1 consist of the station name followed by telradio
sign in parentheses, broadcast times, radio frequencies, class of emission, power, content and language. Part 2 contains detal
of radiofacsimile transmissions and is; a reprint of the most curreritlide Marine Radiofacsimile Broadcast Schedules. For
eastof use, all stations are listed initially by WMO region and then country and location in alphabetical order
NTIS
Marine Meteoology; Weather Foecasting;Broadcasting;Transmission Rate (Communications)

19990008509NASA Marshall Space Flight Centétuntsville, AL USA
Optical Detection of Lightning from Space
Boccippio,Dennis J., NASA Marshall Space Flight Centd8A; Christian, Hugh J., NASMarshall Space Flight CentdiSA,
1998;10p; In English; Lightnindgdetection, 16-18 Nov1998, Tiscon, AZ, USA; No Copyright; vail: CASI; A02, Hardcopy;
A01, Microfiche

Opticalsensors have been developed to detect lightning from space during both day and night. The$egesas field
edin two existing satellite missions and may be included trird mission in 2002. Satellite-hosted, optically-based lightning
detectionoffers three unique capabilities: (1) the ability to reliably detect lightning o\g®, laften remote, spatial regions, (2)
theability to sample all (IC and CG) lightning, and (3) the ability to detect lightning with uniform (i.e., not range-dependent) sensi
tivity or detection difciency. These represent significant departures from conventional RF-based detection techniques, which typ
ically have strong range dependencies (biases) or range limitations in their detection capabilities. The atmospheric electricity team
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of the NASA Marshall Space Flight CerteGlobal Hydrology and Climate Center hiaplemented a three-step satellite light

ning research program which includes three phases: proof-of-concept/climasi@mnce algorithm development, and opera
tional application. The first instrument in the program, the Optical Transient Detector (OTD), is deployed on a low-earth orbit
(LEO) satellite with neapolar inclination, yielding global coverage. The sersm a 1300 x 1300 sq km field of view (FOV),
moderataletection dfciency, moderatdocalization accuragynd little data bias. The OTD is a proof-of-concept instrument and

its mission is primarily a global lightning climatolagyhe limited spatial accuracy of this instrument makes it suboptimal for use

in case studies, although significant science knowledge has been gained from the instrument as deployed.

Derived from text

Optical Measuring Instrumentgjghtning; Fabrication; Atmospheric ElectricityDetection

19990008757Massachusetts Inst. o€dh, Cambridge, MA USA
PhysicalMechanisms Contolling Upper Tropospheric Water Vapor as Revealed by MLS Data fom UARS Progress Re
port No. 1, 1 Dec. 1997 - 30 No\1998
Newell, Reginald E., Massachusetts Inst. @f., USA; Nov30, 1998; 44p; In English
Contract(s)/Grant(s): NAG5-6710; No Copyrightzal: CASI; A03, Hardcopy; A01, Microfiche

The seasonal changes of the upper tropospheric humidity are studied with the water vapor data from the Microwave Limb
Soundermn the NASA Upper Atmosphere Research Satellite, and the winds and vertical velocity data obtained from the European
Centrefor Medium-Range \Wather Forecasts. Using the same algorithm for vertical transport as that used for horizontal transport
(Zhuand Newell, 1998), we find that the moisture in the tropical upper troposphere may be increased mainly by intensified local
convection in a small portion, less than 10%, of the whole area between 40 deg S to 40 deg N. The contribution of large scale
backgrounctirculations and divgeence of horizontal transport is relatively small in these regions. These dynamic processes can
not be revealed by the traditional analyses of moisture fluxes. The negative feedback suggested by Lindzen (1990) also exists
if enhanced convection is concentrated in the tropics, but is apparently not the dominant process in the moisture budget.
Author
Upper Atmospher Reseath Satellite (UARS)Tropospheg; Water Vapor;Weather Foecasting;Annual \ariations

19990008875Geological Surveywater Resources DivAustin, TX USA
Extreme Pecipitation Depths for Texas, Excluding the Tans-Pecos Region
Lanning-Rush,Jennifey Geological SurveyUSA; Asquith, Wlliam H., Geological SurveyUSA, Slade, Raymond M.,.JGeo
logical Survey USA; 1998; 48p; In English
Report No.(s): PB99-106205; USGS/WRI-98-4099; No CopyrighailACASI; A03, Hardcopy; A01, Microfiche

The purpose of this report is to present the extreme precipitation depthexts, Bxcluding therdns-Pecos region. Storm
durationsof 1,2,3,4,5and 6 days were investigated, although the extreme precipitation depths for all of these durations are not
availablefor each region. The extreme precipitation (EP) curves were developed from data for 24 'extreme’ storms selected from
a data base of 'notable’ storms iexas compiled for the studyhe 24 extreme storms are identified along with 189 other notable
stormsin Texas (table 1 at eraf report). The description and dates of occurrence for each identified storm are listed in the table.
Thetemporal distribution of the notable and extreme storms by decade or period of occurrence is documented (table 2 at end of
report).
NTIS
Depth;Precipitation (Meteaslogy)

1999000907 1Army Research LapWhite Sands Missile Range, NM USA
Battlescale Foecast Model (BFM) Target Area Wind Speed \alidation Over WSMR, NM: Initial Results Final Report
Knapp, David I.; Oct. 1998; 23p; In English
Report No.(s): AD-A355826; ARL-TR-1730; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

TheBattlescale Forecast Model (BFM) was run on a 200 MHz Pentium PC using initialization and verification data collected
duringNovember and December 1974 at WSMR, NM. BFMeaarea artillery wind speed forecasts were verified at twe loca
tions on the northern pan of the range. For these cases, the BFM was initialized using data from up to seven southern range loca
tions.Gridded BFM output at the two tgts was convened to standard artillery computer meteorological messages consisting
of tenlevels of wind data from the surface to 4 km above ground level. Output from these BFM messages was compared against
similar messages derived from balloon launches at tgetsaandreated as truth. Additionall{8FM output was compared against
messages produced by the Default Met and Time Space Weighted model techniques for the same cases. Statistical validatior

92



calculationsshow that the BFM performed 75 percent better than the Default Met technique and 21 percent betterithan the T
Spaceéleighted model technique.

DTIC

Artillery; Wind Measuement;Wind \&locity

19990009077NASA Marshall Space Flight Centétuntsville, AL USA
Lightning Characteristics and Lightning Strike Peak Current Probabilities as Related to Aeospace éhicle Operations
Johnsonpale L., NASA Marshall Space Flight CentBlSA; Vaughan, Wliam W., Alabama Uniy USA; 1998; 10p; In English;
No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

A summary is presented of basic lightning characteristics/criteria for current and future NASA aerekjzéee The paper
estimateghe probability of occurrence of a 200 kA peak lightning return current, should lightning strike an aerospace vehicle in
variousoperational phases, i.e., roll-out, on-pad, launch, reenter/land, and return-to-launch site. A literature search was conducted
for previous work concerning occurrence and measurement of peak lighting currents, modeling, and estimating probabilities of
launchvehicles/objects being struck by lightning. This paper presents these results.
Author
Lightning; Launch hicles;Aetospace ¥hicles;Probability Theory

48
OCEANOGRAPHY

Includes biological, dynamic, and physical oceanography; and marine resources. For related information see also 43 Earth Re-
sources and Remote Sensing.

19990008844Alaska Univ, Coastal Marine InstFairbanks, AK USA
Interaction between Marine Humic Matter and Polycyclic Aromatic Hydrocarbons in Lower Cook Inlet and Port \aldez,
Alaska Final Report
Shaw David G., Alaska Uniy USA; Terschak, John, Alaska UniWUSA; Sep. 07, 1998; 44p; In English
Report No.(s): PB99-106288; OCS/MMS-98-0033; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Humic acid is a majocomponent of naturally occurringgamic matter; it interacts strongly withgamic pollutants including
polycyclic aromatic hydrocarbonsAP), a class of aganic pollutants present in petroleum and associated with significant long-
term environmental and human health problems. The chemical associations resulting from the interaction between humic acid
andPAH influence the fate andfetcts of RH which are of great concern in coastal regions such as Cook Inlet, Alaska, where
petroleumproduction andransportation coexist with renewable resources and environmental values. This project investigated
theinteraction of RH and marine humic acid from sediments of LoW@eok Inlet and Portaldez, Alaska, in an attempt to under
standhow and to what extethe molecular character of humic acid from these sediments influences their ability to ad$orb P
Geochemicatharacterization of sediments and humic acids from the study area showed that their cloempiosition is non-
uniform, probably reflecting dférences in both source materials and post-depositional alterations. This result indicates that the
measuredoncentrations ofAH arelargely unrelated to the properties of the humic acid from the same sediments. It is more likely
thatthe amounts of AH to which the sediments are exposed control observed concentrations.
NTIS
Polycyclic Abomatic Hydocarbons;Cook Inlet (AK);GeochemistryHealth

19990008884Arizona State Uniy Dept. of Mechanical and Aerospace Engineeriiegnpe, AZ USA
Studies on Convection in Polar Oceang-inal Report 1 Oct. 1989 - 31 Mar1998
Fernando, H. J.; Jun. 30, 1998; 12p; In English
Contract(s)/Grant(s): N0O0014-90-J-1045
Report No.(s): AD-A355737; ASU-TR-EFD-009; No Copyrightial: CASI; A03, Hardcopy; A01, Microfiche

A laboratory experimental program was carried out to investigate fundamental physical processés delaedcean and
under-iceconvection occurring in high latitude oceanstiwegard to deep convection, the aspects of interest were the precondi
tioning of a stratified region prior to the onset of convection, breakdown of stratification leading to turbulent convection, growth
of convective layer against staldatification, scales of convection, lateral processes leading to horizontal buoyancy exchanges
andthe final collapse of deep-convective regions. Studiesomection under an ice cap included the formation and melting of
ice dueto surface cooling of a two-layer stratified fluid. This problem is rich in a variety of physical processes such as fiouble-dif
sive transports of heat and salt and turbulent mixing across the pycnocline that separates the two layers. Important new
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mechanismselated to above-described convective processes were delineated and simple parameterizations were proposed to rep
resentconvective events in numerical models.

DTIC

Turbulence;Convection;Turbulent Flow;lce Formation;Sea IceStratified Flow;Surface Cooling

51
LIFE SCIENCES (GENERAL)

19990008604NASA Marshall Space Flight Centétuntsville, AL USA
Media Compositions for Three-Dimensional Mammalian Tssue Giowth under Microgravity Cultur e Conditions
Goodwin, Thomas J., InventddASA Marshall Space Flight CentéiSA; Dec. 08, 1998; 14p; In English
Patentinfo.: Filed 13 Feb. 1886; NASA-Case-MSC-21984-2; US-Patent-5,846,807; US-Patent-Appl-SN-600793; No Copyright;
Avail: US Patent andrademark Cfice, HardcopyMicrofiche

Normalmammalian tissue and the culturing process has been developed for the threefgrmaps structural and blood
tissue.Theeells are grown in vitro under microgravity culture conditions and form three dimensional cells aggregates with normal
cell function. The microgravity culture conditionsay be microgravity or simulated microgravity created in a horizontal rotating
wall culture vessel.
Official Gazette of the U.S. Patent anchdemark Cfice
Tissues (Biology)Mammals;Microgravity; Procedures

52
AEROSPACE MEDICINE

Includes physiological factors; biological effects of radiation; and effects of weightlessness on man and animals.

19990008605NASA Langley Research Centétampton, YA USA
Digital Mammography with a Mosaic of CCD Arrays
Jalink,Antony; Ji, Inventor NASA LangleyResearch CentedSA; McAdoo, James A., InventddASA Langley Research Cen
ter, USA; Dec. 01, 1998;1b; In English
Patentinfo.: Filed 26 Jan. 1996; NASA-Case-LAR-15059-1; US-Patent-5,844,242; US-Patent-Appl-S4868D Copyright;
Avail: US Patent andrademark Cfice, HardcopyMicrofiche

A digital mammography device uses a mosaic of electronic digital imaging arrays to scan an x-ray image is discussed. The
mosaicof arrays is repositioned several times to expoderdiit portions of the image, until the entire image is scanned. The data
generatedy the arrays during each exposure is stored in a compiier the final exposure, the computer combines data of the
severabpartial images to produce a composite of the original x-ray image. An aperture plate is used to reduce scatter and the overall
exposureof the patient to x-rays.
Official Gazette of the U.S. Patent anchdemark Cffice
Medical EquipmentX Ray Imagerylmaging Echniquesjmage PocessingRadiographyBiotechnology

19990008644Army Research Inst. of Environmental Medigiatick, MA USA
Effects of Exercise-Heat Stess While Wearing Five Toxic Agent Protective Systems
CadaretteB. S., Army Research Inst. of Environmental Medicine, USA; Le\ineArmy Research Inst. of Environmental Medi
cine,USA,; Staab, J. E., Army Research Inst. of Environmental Medicine, USA; Kolka, M. A., Army Research Inst. of-Environ
mentalMedicine, USA; Sawka, M. N., Army Research Inst. of Environmental Medicine, USA1888; 73p; In English
Report No.(s): AD-A355167; USARIEM-T98-19; No Copyrightzall: CASI; A04, Hardcopy; A01, Microfiche

This study evaluated heat strain in four developmental toxic agetective systems relative to the standaid Agent
Protective(TAP) suit during exercise-heat stress. Eight subjects (6M, 2F) completed five experimentsiggaC380% rh cli
mate,wearing: (1) Self ContainecdXic Agent Protective Outfit (STEPO) with rebreather (STEPO-R); (2) STEPO with tether
(STEPO-T);(3) Improved ®xicological Agent Protective (HP) suit with Self-Contained Breathing ApparatiFAP-SCBA);
(4) ITAP with blower (ITAP-B); and (5) AP. Experiments were treadmill walking at 0.89 m.sec-1,gb&tle, exercise/rest cycles
of 20/10 min, for 240 min in STEPO and 120 min iAPT Mean metabolic rates were: (1) STEPO-R, 298+/-262VSTEPO-T
299+/-34 W; (3) ITAP-SCBA, 275+/-26 W; (4) ITAP-B, 255+/-27 W; and (5) TAP, 222+/-40 W. In STEPO, subjects received
wholebody cooling at; STEPO-R, 200+/-36,\4hd STEPO-T186+/-59 WIn ITAP, subjects received shirt ontpoling at: IAP-
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SCBA172+34 Wand ITAP-B, 178+/-41 WTAP had no cooling. Comparisons were not made between STEPOANGYS
tems.Exposure time was longép (83+/-22 min) and STEPO-T (106+/-39 min) than APT(46+/-10 nun). Exposure time was
longer(p BA (85+/-20 min) and IAP-B (87+/-25 min) than in AP(46+/-10 min). Rate of heatorage (S) was less (p (37+/-8
W.m-2)and STEPO-T (38+/-12 Wi-2) than in AP (77+/-15 Wm-2). S was less (p SCBA (51+/-16/#2) than in AP (77+/-15

W.m-2). Microclimate cooling significantly reduced S in three of four systems and increased exposure time in all four systems
relative to AP.

DTIC

Toxicity; Breathing ApparatusEvaluation;Protection;Physical Exetise;Heat Dlerance;Temperatug Effects

19990008872NASA Langley Research Centétampton, YA USA
Aerospace Medicine and Biology: A Continuing Bibliography with Indexes, Supplement 481
Dec. 28, 1998; 28p; In English
Report No.(s): NASA/SP-1998-7011/SUPPL481; NAS 1.21:7011/SUPPL481; No Copyright; Avail: CASI; A03, Hardcopy;
AO01, Microfiche
This report lists reports, articles and other documents recently announced in the NASA STI Database.
Author
Aerospace MedicineBibliographies;Data Bases

19990008994Kyushu Univ, Inst. of Advanced Material Studasuga, Japan
NoncontactMeasurement of Internal Temperature Distribution using Ultrasonic Computed Tomography, Report 2, Nu-
merical Simulation and Experimental Measuement
Fujii, Motoo, Kyushu Uniy Japan; Zhang, Xing, Kyushu Unidapan; Kumamori,dbru, KyushuJniv., Japan; The Reports of
Instituteof Advanced Material StudKyushu University; 1994; ISSN 0914-3793jl¢me 8, No. 1, pp. 131-139; In Japanese;
Copyright; Avail: Issuing Activity Hardcopy, Microfiche

A numerical simulation and experiments are carried out for a noncontact method to measure internal temperature distribution
of a solid using ultrasonic computammography (CT). The method is based on the fact that the sound velocity in a material de
pendson its temperature. 'Filtered Back Projection’ is found to be the miestige algorithm for the reconstruction. to obtain
an accuratéemperature distribution, it is necessary to measure the sound propagation time with high resolution such as 1 ns. In
the experiment, the temperature distributions are measured in a concentric cylinder with 40 mm outer diameter which is made
of agar-gel and heated along center line with O.1 mm dia. platinum wire heater. It is confirmedrtrethtitecould measure
the temperature distribution inside the agakrwithin an error of O.1 C, except for the region very close to the platinum wire.
Author
Temperatue Measuement;Ultrasonics; Tomography

53
BEHAVIORAL SCIENCES

Includes psychological factors; individual and group behavior; crew training and evaluation, and psychiatric research.

19990008502Defence Science anédhnology Oganisation Electronics and Surveillance Research |8hlisbury Australia
PsychologicalApproaches to Data Ysualisation
Lee, Michael D., Defence Science and Technology Organisation, Australia; Vickers, Douglas, Adelaide Univ., Australia; Jul.
1998;53p; In English
Report No.(s): DSD-RR-0135; DODA-AR-010-587; Copyright)vAil: Issuing Activity (DS ElectronicsaandSurveillance
Researcliab., PO Box 1500, Salisbyrgouth Australia 5108), HardcqpMicrofiche

Theaim of 'data visualisation’ is to display a body of information in a way which allows accuratefenigés$s human com
prehensiorand analysis. Accordinglyhe development of data visualisation techniques should be constrained by an understand
ing of both human perception and cognition. This report develops and examines a psychological framework for the development
of data visualisation techniques based on the notisimufarity structure modelling. Through a series of case studies, a range
of established approaches to data visualisation is reviewed and evaluated within this framework, and @ suggestions for
thedevelopment of new techniques is made.
Author
PsychologyCognition; Scientific ¥sualization;Information Systemsnformation Management
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199900089360Id Dominion Univ, Psychology DeptNorfolk, VA USA
Automation Technology and Human Performance: Curent Reseach and Trends Final Report 1 Jan. - 31 Aug. 1998
ScerboMark W, Editor Old Dominion Univ, USA; Mouloua, Mustapha, Editddniversity of Central Florida, USA; Jan. 1998;
ISBN 0-8058-3135-5; 351p; In English; 3rd; Automaticechnology and Human performance, 25-28.M868, Norfolk, VA,
USA
Contract(s)/Grant(sN00014-98-1-0196
Report No.(s): AD-A354935; No Copyrightyail: CASI; A16, Hardcopy; A03, Microfiche

Theimplementation of complex, and "intelligent” automated devices and machines in such domains as aviation, medicine,
driving, and nuclear power has brought in its wake significant new-challenges-for those who work in human factors, cognitive
scienceand systems engineering. Recognizing the needlettar understanding of human interaction with complex and auto
matedsystems, The Third Automatiore@hnology and Human Performar@enference was held in NorfolkAyin March 1998.
The purpose of this meeting was to address both basic and applied research issues regarding automation technology-across a var
ety of domains. The present report constitutes the proceedings from that meeting and includes sections human interaction with
automated technology, driving systems and driver performance, air traffic control, adaptive automation, situation awareness,
monitoringand vigilance, workload and fatigue, simulation techngldggign and interface issues, and several others. K is ex
pectedthat innovative experimental research and design standards presented in this report will play an important role in the devel
opmentof future Naval systems.
DTIC
Automatic Conwl; Human Performancdduman Factors Engineerin@irends;Systems Engineerin§sychophysiology

19990009007Nagoya Inst. of @ch, Japan
The Stress-Reducing Effect of "Cooperativeness” as a Personalityait
Sumi,Katsunori, Nagoya Inst. ofeth., Japan; Matsunagaklima, Nagoya Inst. ofeth.,Japan; Bulletin of Nagoya Institute
of Technology; 1992; ISSN 0918-595XoMme 44, pp. 21-216; In Japanese; Copyrightydil: Issuing Activity HardcopyMi-
crofiche

In this study the "stress reducindesft” of a personality trait on the stress process is investigated. A "stress-redimaty ef
is composed of a "stress-tiefing efect” and a "stress-suppressindgeet”. The former is the &ct which focuses interest on the
up to now and which relieve stress as a result of deboinfg of the influence of the stresstive latter is the &ct which prevents
occurrence the stressor from #gvironment. On balance, thidesft suppresses stress. A questionnaire was conducted with 155
collegestudents as subjects. Life dissatisfaction factors as stressor were measured by five original items, and a scale of depressior
wasused to rate-stress. In a&personality inventorthe "lack of cooperativeness” scale consisted of ten items, \abgdrted
thatthe personality trait measured these items conformed exactly to "basic interpersonal trust”. As a result, the hypothesized
correlationof stressor or "cooperativeness” with stress, and the stress-supprefsihgfafooperativeness is demonstrated.-Con
trary to prediction, interaction between stressor and "cooperativeness”, that is, the stress-buffering effect of "cooperativeness”
wasnot found. Implications of the results and future research issues are discussed.
Author
Stress RelievingPersonality;Cooperation

19990009018Nagoya Inst. of d&ch, Japan
An Experimental Study on Psychological Time, Report 13, The Effects of Tasks Interposed During the Foreperiod on
Reaction Time and Time Estimation
Kohmura,Kazumi, Nagoya Inst. oféich., Japan; Bulletin of Nagoya Institute etfinology; 1992; ISSN 0918-595XpMme
44,pp. 1-18; In Japanese; Copyrightydil: Issuing Activity Hardcopy, Microfiche

Two experiments were conducted to investigate the relation between reactionTinaamdrestimated time (ET), asntinued
from previous studyRT was measured by pressing a key swiftly for a light spot presented after short interval that was called fore
period.ET was measured by the method of reproduction in remembering the duration of forepedidol measureTRCorrela
tion coeficients between Rand ET were examined in order to explore the mechanism of time estimation. Experiments were done
in the unexpected situation, in which subjects were given no informedtioum the foreperiod, and in the expectant situation, in
which they were given orally information aboubly experimentern addition to these conditions, the task was interposed in order
to delay R in present studyit was counting in the reverse order a two-or fdigit number which was giveorally by experiment
er. Main results were as follows: (1)lRbtained in the expectant situation was slightly shorter than that in the unexpected situa
tion. But RT showed little difference in comparing between task conditions interposed during the foreperiod; (2) ET in both
situationswere longer than the foreperiod duration (standard time). and ET obtained in the expectant situation was longer than
thatin theunexpected situation. Howeyérseemed difcult to compare ET obtained in both situations each ptiesrause sub
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jectsmight have used the éfrent method of time estimation in each situation. The relative values (mu %) of ET for each foreper
iod showed little diferencebetween the foreperiod of 12 sec and 16 sec in both situations; and (3) Correlafiorentebetween

RT and ET in the expectant situation were recognized to be high in comparison with those in the unexpected situation. However
it was dificult to find out the specific relation betweef Bnd ET because positivend negative correlation cdiefents were
mixedtogether in individual data. These findings seem to reflect that the mechanism of time estimation are very complicated be
causesubjects try to use every possible clues obtained from the experimental situation in estimating time.

Author

ExperimentationReaction ime; Estimating;Tasks;Human Reactions

54
MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT

Includes human engineering,; biotechnology,; and space suits and protective clothing. For related information see also 16 Space
Transportation.

19990009064Defence Science an@édhnology Oganisation Electronics and Surveillance LaBalisbury Australia
Psychological Appioaches to Data Yualisation
Lee, Michael D., Defence Science and Technology Organisation, Australia; Vickers, Douglas, Adelaide Univ., Australia; Jul.
1998;67p; In English
Report No.(s): AD-A355765; DSI-RR-0135; No Copyright; vail: CASI; A04, Hardcopy; A01, Microfiche

Theaim of data visualization is to display a body of informatioa imay which allows accurate andcgfless human compre
hensionand analysisAccordingly the development of data visualization techniques should be constrained by an understanding
of both human perception and cognition. This report develogsexamines a psychological framework for the development of
datavisualization techniques based on the notion of similarity structure modelling. Through a series of case studies, a range of
established approaches to data visualization is reviewed and evaluated within this framework, and a number of doggestions
the development of new techniques is made.
DTIC
Scientific Vsualization;Human Factors Engineering

59
MATHEMATICAL AND COMPUTER SCIENCES (GENERAL)

199900084 79Institut des Hautes Etudes Scientifigugsres-suYvette, France
Kappa-Normed Topological \ector Spaces
Luedkovsky S. V, Institut des Hautes Etudes Scientifiques, France; Dec. 1997; 26p; In English
Report No.(s): PB99-104812; IHES/M/97/88; No Copyrightails CASI; A03, Hardcopy; A01, Microfiche
In this article, Kappa-normed topological vector spaces X tnefield K = R or C or non-Archimediean are defined and
studied.lt is proved that a product of Kappa-normed spaces is Kappa-normed. It is shown that in general the strict inductive limits
do not preserve the property of Kappa-normability
NTIS
\ector SpacedNormality; Topology

19990008890NASA Ames Research Centdfoffett Field, CA USA
Accelerated Training for Large Feedforward Neural Networks
Stepniewski, Slawomir W., NASA Ames Research Center, USA; Jorgensen, Charles C., NASA Ames Research Center, USA;
Nov. 1998; 14p; In English
Contract(s)/Grant(s): FOP 519-30-12
Report No.(s): NASA/TM-1998-112239; A-9812323; NAS 1.15:112239; No Copyright; Avail: CASI; A03, Hardcopy; AO1,
Microfiche

In this paper we introduce a new training algorithm, the scaled variable metric (SVM) method. Our approach attempts to in
crease the convergence rate of the modified variable metric method. It is also combined with the RBackprop algorithm, which
computeghe product of the matrix of second derivatives (Hessian) with an arbitrary. vEédRBackprop method allows us
to avoid computationally expensive, direct line searches. In addition, it can be utilized in theredistive’ updatingechnique
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of the inverse Hessian approximatione WWave used directional slope testing to adjust the step size and found that this strategy
works exceptionally well in conjunction with the Rbackprop algorithm. Some supplementary, but nevertheless important en-
hancementto the basic training schersach as improved setting of a scaling factor for the variable metric update and computa
tionally more efficient procedure for updating the inverse Hessian approximation are presented as well. We summarize by
comparingthe SVM method with four first- and second- order optimization algorithms including a fectivaf implementation

of the Levenbeaj-Marquardt method. Our tests indicate promising computational speed gains of the new training technique, par
ticularly for lage feedforward networks, i.e., for problems where the training process may be the most laborious.

Author

Neural NetsMatrices (Mathematics}-eedforwad Contol

60
COMPUTER OPERATIONS AND HARDWARE

Includes hardware for computer graphics, firmware, and data processing. For components see 33 Electronics and Electrical Engi-
neering.

19990008467Chinese Inst. of Engineer&ipei, Tiwan, Province of China
Exploring the Design Space of Cache Memories, Busitlth, and Burst Transfer Memory Systems
Chen,Chung-Ho, National ¥h-Lin Univ. of Scienceand BchnologyTaiwan, Province of China; Journal of the Chinese Institute
of Engineers; May 1998; ISSN 0253-383®]ume 21, No. 3, pp. 269-282; In English
Contract(s)/Grant(s): NSC85-2213-E-224-021; No Copyrigh#ilAlssuing Activity Hardcopy, Microfiche

Cachesgdata path, and burst transfer memory are the major hardware techniques used to reduce the latency between the proc
essor and the main memoYye explore the design space among the hit ratio (hence a cache size, or an improved cache structure),
datapath width, and the transfer memory design through a performance tradd¢bbdologyFor the traded among these three
factors,our evaluation shows that ifxbyte data path system and a 2D-byte data path system have the same performance, then
thehit ratio diference that trades the performance of a D-byte wide data path is between 0 (low bound) and I-HR (high bound)
whereHR is the hit ratio associated with the D-byte system. For current main memory systems, doellatg path trades about
half of the high bound of the hit ratio traded in a tran8fee dominated system. Doubling the data bus is more advantageous
whenthe processor is designed with the use loiga-speed non-constant-time-dominated L2 cache. Doubling the bus width trades
alarge percentage of the hit ratio when géaamount of non-cacheable 2D-byte memoryitrakists.
Author
Channels (Data Ansmission)Memory (ComputersPata Systemddigh Speed

19990008585NASA Pasadena @te, CA USA
SynchronousParallel Emulation and Discrete Event Simulation System with Self-Contained Simulation Objects and Ac
tive Event Objects
Steinman Jefrey S., InventgrJet Propulsion Lab., California Inst. aéch., USA; Aug. 1, 1998; 32p; In English; Continuation-
in-partof abandoned US-Patent-Appl-SN-246372, filed 13.M884, which is a continuation-in-part of abandoned US-Patent-
Appl-SN-880211filed 21 Jan. 1992
Patent Info.: Filed 12 Dec. 1994; NASA-Case-NPO-18414-3-CU; US-Patent-Appl-SN-363546; US-Patent-Appl-SN-246372;
US-Patent-5,794,005y0 Copyright; Avail: US Patent andrademark Cffice, HardcopyMicrofiche

Thepresent invention is embodied in a method of performing object-oriented simulatiosystdra having inteconnected
processonodes operating in parallel to simulate mutual interactiomasset of discrete simulation objects distributed among the
nodesas a sequence of discrete events changing state variables of respective simulation objects so as to generate new event-defir
ing messages addressed to respective ones of the nodes. The object-oriented simulation is performed at each one of the nodes |
assigningpassive self-contained simulation objects to each otteeafodes, responding to messages received at one node by gen
eratingcorresponding active event objects having-gefined inherent capabilities and individual time stamps and correspond
ing to respective eventsfatting one of the passive self-contained simulation objects of the one node, restricting the respective
passiveself-contained simulation objects to only providing and receiving informationdiemespective active event objects,
requestingnformation and changing variables within a passive self-contained simubsirct by the active event object, and
producingcorresponding messages specifying events resulting therefrom by the active event objects.
Official Gazette of the U.S. Patent anchdemark Cffce
Object-Oriented Rsgramming;Computerized Simulatiodlessage Ricessing
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19990008634NASA Marshall Space Flight Centétuntsville, AL USA
Analysis of a Memory Device Failue
Nicolas, David P., NASA Marshall Space Flight Center, USA; Devaney, John, Hi-Rel Labs., Inc., USA; Gores, Mark, Hi-Rel
Labs.,Inc., USA; Dicken, Howard, DM Data, Inc., USA; 1998; 1p; In English; 17th, 19-20 Feb. 1998, Orange Beach, AL, USA;
Meeting sponsored by AL Imaging and Microscopy Society; No Copyright; Avail: Issuing Activity; AbstractHanticopy
Microfiche

Therecent failure of a vintagmemory device presented a unique challenge to failure analysts. Normally device layeuts, fab
rication parameters and other technical information were available to assist the analyst in the analysis, thisidervdce was
out of production for many years and the manufacturer was no longer in business, so the information was not availdbér. T
complicate this analysis, the package leads were all but removed making additional electrical tistiltgUtider these condi
tions,new and innovative methods were used to analyze the failure. The external visual exam, radiitaptand leak testing
were performed with nominal results. Since electrical testing was precluded by the short lead lengths, the device was delidded
to expose the internal structures for microscopic examination. No failure mechanism was identified. The available electrical data
suggestedn ESD or low level EOS type mechanism wHefhno visible surface damage. Due to parallel electrical paths, electri
cal probing on the chip failed to locate the failure site. Two non-destructive Scanning Electron Microscopy techniques, CIVA
(Chargelnduced Vltage Alteration) and EBIC (Electron Beam Induced Current), and a liquid crystal decoration technique which
detectdocalized heating were employed to aid in the analysisAGIMI EBIC isolated two faults in the input circujtand the
liquid crystal technique further localized two hot spots in regions on two input gates. Removal of the glassivation and metallization
revealedmultiple failure sites located in the gate oxide of two input transistors suggesting machine (testing) induced damage.
Author
Computer Storage Devicelstemory (Computers¥ailure AnalysisRadiography

19990008833Department of Engy, Assistant Secretary for Human Resources and Administratiashington, DC USA
US Department of Energy Information Architecture: Profile of Adopted Standards
Sep. 1997; 12p; In English
Report No.(s): PB99-105447; DOE/HR-0175; No Copyrigh&ilA CASI; A06, Hardcopy; A02, Microfiche

The Department has developed an information architecture and a related standards adoption and retirement process to assis
users in developing strategies and plans for acquiring information technology products and services based upon open system:
standardshat support application software interoperahilityrtability, and scalability
NTIS
ApplicationsPrograms (Computersirchitectue (Computers)information System&omputer Networkd)ata Base Manage
mentSystems

19990008870Naval Postgraduate SchpMonterey CA USA
Improving the Engineering Reconnaissance Reporting Becess Though the Use of Digital Imagery and HandheldCom-
puters
Dalziel, Roger B, Sep. 1998; 97p; In English
Report No.(s): AD-A355608; No CopyrightyAil: CASI; A05, Hardcopy; A02, Microfiche

This thesis explores an automated solution to improve the Engineer Reconnaissance Reporting Process. It proposes a proof:
of-concepto enhance and improve the digital portion ofrigygorting process. This thesis defines the current process identifying
its capabilities, limitations, and deficiencies. It identifies a prototype suite of equipment to perform the automation. The prototype
capitalizeson the inherent capabilities on the reporting process and minimizes the deficiencies. This thesis investigatgs emer
Commercial-off-the-Shelf components to locate those devices that satisfy the requirements and take full advantage of current
technologicabhdvances. It evaluates each component against a criteria of minimum requirements and selects the most compatable
device.This thesis performs an actual implementation of the prototype testing its performance against a fictional scenario. It pro
videsa step-by-step descripti@md graphic representation of the implementation. This thesis analyzes and summarizes the data
generatedluring the implementation and provides recommendations. Results of this analysis suggest implementation of the pro
totypeis feasible and that it satisfies the imagery portion of the Engineer Reconnaissance Reporting Process.
DTIC
Digital Systemstmagery;Digital Computers
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61
COMPUTER PROGRAMMING AND SOFTWARE

Includes computer programs, routines, algorithms, and specific applications, e.g., CAD/CAM.

199900084 71Chinese Inst. of Engineer&ipei, Tiwan, Province of China
A Tabu-Seach Based Algorithm for Concave Cost fansportation Network Problems
Yan, Shang-0, National Central UniyvTaiwan, Provincef China; Luo, So-Cheng, National Central Uniaiwan, Province
of China;Journal of the Chinese Institute of Engineers; May 1998; ISSN 0253-388®&/21, No. 3, pp. 327-335; In English
Contract(s)/Grant(sNSC87-221-E-008-013; No Copyright; vail: Issuing Activity Hardcopy, Microfiche

This research employs the tabu search method to develop an algorithm for efficiently solving concave cost transportation
networkproblems which are characterized as NP-hard. An initial solution matitbd linear approximation approach are also
developedto evaluate the algorithm. The preliminary results show that the algorithm is potentially useful.
Author
Algorithms; Transportation NetworksSearching

19990008718Army Research LapbHuman Research and Engineering Directomaberdeen Proving Ground, MD USA
Scientific Visualization and User Interfaces in Composite Manufacturing SimulationsFinal Report Sep. 1997 - Mar1998
Shires,Dale R.; Fink, Robert S.; Mohan, Ram 8ep. 1998; 29p; In English
Report No.(s): AD-A354824; ARL-TR-1790; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Theimportance of graphical visualization and animation in manufacturing process simulations cannot be overstated. Indeed,
without effective scientific visualization tools, process simulation resultant data cannot be properly interpreted and analyzed. Soft
wareand hardware can be combined to convert what used to be page after page of printed numerical results into animated, eas)
to see results which are quickly rendered on graphical displays. Results that used to take days of catefuhsteibyand can
now be comprehended in minutesiththis understanding in mind, we have set out to develop novel ways to both view and inter
facewith our manufacturing process simulations. This report discussagleation methodology for the hardware and software
used for our visualization work and relates some of our experiences in constructing specialized graphical tools. Other areas of
discussiorinclude computer codes, free software tools to build interfaces, and tracking and graphéssntation of simulated
andactual manufacturing process data across networks.
DTIC
Computer Pograms;ComputersData PiocessingDisplay DevicesGraphs (Charts)

19990008722Carnegie-Mellon Uniy Software Engineering InsPittsbugh, ;A USA
Model-Based \érification: A T echnology for Dependable System Upgradé&inal Report
Gluch, David B Weinstock, Charles B.; Sep. 1998; 48p; In English
Contract(s)/Grant(s): F19628-95-C-0003
ReportNo.(s): AD-A354756; CMU/SEI-98-TR-009; ESC-TR-98-009; No CopyrighgilA CASI; A03, Hardcopy; A01, Micro
fiche

Thisis a preliminary report on the technological foundations of model-based verification for engineering software system
upgradeslt describes the historical background and technical foundations fapgieach and begins to provide a basis for the
transitionof model-based verification into practice. Critical technical and procedural issues theebawe are being addressed
to ensure successful transition are examined. The report is aimed at providing téokightthnd understanding for software
management and engineering personnel on thisgimgetechnology for verification of software system upgrades.
DTIC
Program \érification (Computers)Computer Pograms;Softwae Engineering

19990008724Aerospace CorpComputer Systems Dj\El Segundo, CA USA
Revised and Augmented SDCE Model
Haddad, Ranwa, Aerospace Corp., USA; Nidr, 1998; 164p; In English
Contract(s)/Grant(s): F04701-93-C-0094
Report No.(s): AD-A354764; TR-98(8550)-1; SMC-TR-98-30; No CopyrighgilACASI; A08, Hardcopy; A02, Microfiche
This report documents the updated Software Development Capability Evaluation (SDCE) model. SDCE model updates re
flect software lessons learned between the last publication of SDCE in 1993, and the present date (1998). The updates include
threenew Critical Capability Areas (CCA), namelyubted Systems, Distributed Network Systems, and Object Oriented Devel
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opments, and updates to several existing CCAs, such as Reuse, Software Development Planning, and Software Configuratior
Management. faceability to the 1993 version of the SDCE model is included in the report.

DTIC

Softwae EngineeringComputer Pogramming;Computer Pograms

19990008732Space and Naval &fare Systems Commanslan Diego, CA USA
Advanced Pmopagation Model (APM) Computer Software Configuration Item (CSCI) Documents Final Report
Sailors, D. R.; Barrios, A. E.; Patterson, M\, Hitney, H. V.; Aug. 1998; 414p; In English
Report No.(s): AD-A354969; $BWVAR-TD-3033; No Copyright; #ail: CASI; A18, Hardcopy; A04, Microfiche

This document describes the Advanced Propagation Mode (ARK)o 1.0 computer software configuration item (CSCI)
design and provides an input software requirement overai€@®Cldesignarchitecture overvievand a detailed design deserip
tion of each CSCI component. The Advanced Propagation Model (ARK)o¥ 1.0 computer software configuration item (CS
Cl) calculates range-dependent electromagnetic (EM) system propdgasianithin a heterogeneous atmospheric medium over
variableterrain, where the radio-frequency index of refraction is allowed to vary both vertically and horizatga#igcounting
for terrain efects along the path of propagation.
DTIC
Computer Pograms;Electomagnetic \&Wve TansmissionHetelogeneity;Propagation Modes

19990008733Carnegie-Mellon Uniy Dept. of Computer SciencRittsbugh, ;A USA
The Fox Project: Advanced Development of Systems SoftwarProgress Repoyt31 Jul - 30 Sep. 1998
Sep. 1998; 5p; In English
Contract(s)/Grant(s): F19628-95-C-0050
Report No.(s): AD-A354979; No CopyrightyAil: CASI; A01, Hardcopy; AO1, Microfiche

Thelong term objectives of the Carneditellon Fox Project are to improve the design and construction of systems software
andto further the development of advanced programming language techndtogge principles and techniques from the mathe
matical foundations of programming languages, including semantics, type theory, and logic, to design and implement systems
software, including operating systems, network protocols, and distributed systems. Much of the implementation work is con-
ductedin the Standard ML (SML) language, a modern functional programming language that ppoWeesrphism, first class
functions, exception handling, garbage collection, a parameterized module system, static typing, and a formal semantics. This
Projectinvolves several faculty members and spans a wide i@mgsearch areas, from (1) advanced compiler development to
(2) language design to (3) software system safety infrastructure.
DTIC
Compilers;Computer Pogramming;Computer Systems &grams;Language Pogramming;Logic Design

19990008821Carnegie-Mellon Uniy Software Engineering InsPittsbugh, FA USA
Second Poduct Line Practice Workshop Report Final Report
Bass, Len; Chastek, Gary; Clements, Paul; Northrop, Linda; Smith, Dennig9%8; 43p; In English
Contract(s)/Grant(s): F19628-95-C-0003
Report No.(s): AD-A354681; CMU/SEI-98-TR-015; ESC-TR-98-015; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche
The second Software Engineering Institute Product Line Practar&dNop was a hands-on meeting held in Noverhbé7
to share industry practices in softwam®duct lines and to explore the technical and non-technical issues involved. This report
synthesizeshe workshop presentations and discussions, which identified factors involved in product line practoedyaed
issuedn the areas of software engineering, technical management, and enterprise management.
DTIC
Softwae EngineeringEngineering Managementomputer Pogramming

19990008822Carnegie-Mellon Uniy Software Engineering InsPittsbugh, ;A USA

People CMM(Registeed trade mark)-Based Assessment Method Descriptiong¥sion 1.0 Final Report

Hefley, William E.; Curtis, Bill; Aug. 1998; 102p; In English

Contract(s)/Grant(s): F19628-95-C-0003

Report No.(s): AD-A354685; CMU/SEI-98-TR-012; ESC-TR-98-012; No Copyright; Avail: CASI; A06, Hardcopy; A02,
Microfiche
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This document provides a high-level overview of the People Capability Maturity Model(CMM)-Based Assessment Method.
it introduces the People CMM as a source of guidelines for improving the capability and readinesgariaatayn’sworkforce
in the context of the IDEAL(SM) approach to process improvement. In order to measure the capability and maturityaofza: or
tion’s workforce practices, an appraisal method has been developed Redhie CMM. This document describes the require
mentsand methods for the People CMM-Based Assessment Method. This method is a diagnostic tool that supports, enables, and
encourages an organization’s commitment to improving its ability to attract, develop, motivate, organize, and retain the talent
neededo steadily Improve their ganizational capabilityThe method helps anganization gain insight into its workforcapa
bility by identifying strengths and weaknesses of its current practices related to the People CMM. The method floeuntig on
ing improvements that are most beneficial, given gaoization$ business goals and current maturity level. Brief descriptions
of the method activities, roles, and responsibilities are provided. The SEI Appraiser Program is discussed, detailing-the require
mentsfor persons qualified to lead People CMM-Based Assessments.
DTIC
Softwae EngineeringTeams;Assessments

19990008824Research fangle Inst. Center for Digital Systems EngineerjiResearch ffangle Park, NC USA
CAD Tools for the Development and Reuse of Models of Signald@essing Softwae and Hardware, \blume 1 Final Report
1 Sep. 1993 - 1 Sep. 1996
Frank, G. A., Researchriangle Inst., USA, Clark, B. E., Researdtiahgle Inst., USA; Grayr G., Mrginia Polytechnic Inst.
andState Uniy, USA; Armstrong, J. R., ¥ginia Polytechnidnst. and State UnivUSA; Jan. 1997; 104p; In English; Prepared
in cooperation with Vginia Polytechnic Institute and State Universilacksbug, VA 24061.
Contract(s)/Grant(s): F33615-93-C-1310; AF Proj. A268
Report No.(s): AD-A355094; WL-TR-96142; No Copyright; Aail: CASI; A06, Hardcopy; A02, Microfiche

As part of the Rapid Prototyping of Application Specific Signal Processors (RASSP) programming, proof of concept/proto
typetoolsets were developed to automate: (1) Adaptation of signal processing algiatghitow graphs to fit diérent hardware
architecturesand (2) Creation of high-level VHDL test benches that can be reused as a signal processor evolves.
DTIC
Computer Aided Desigrgignal PocessingHardware Description Language§;omputer Pograms;Computers

19990008826NASA Marshall Space Flight Centétuntsville, AL USA
An Example of Concurrent Engineering
Rowe,Sidney NASA Marshall Space Flight CentétSA; Whitten, David, NASA Marshall Space Flight Cent¢8A; Cloyd,
Richard,NASA Marshall Space Flight Cent&ySA; Coppens, Chris, NASA Marshall Space Flight Cetd&A; Rodriguez, Re
dro, NASA Marshall Space Flight Centé#SA; 1998; 6p; In English; Defense and Civil Space Programs, 28-30 Oct. 1998; Hunts
ville, AL, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 98-5278; No Copyrightjall: CASI; A02, Hardcopy; AO1, Microfiche

The Collaborative Engineering Design and Analysis Room (CEDAR) facility allows on-the- spot design review capability
for any project during all phases of development. The required disciplines assemble in this facility to work on any (@nadlems
sis, manufacturing, inspection, etc.) associated with a particular design. A small highly focused team of specialists can meet in
thisroom to better expedite the process of developing a solution to an engineering task within the framework of the constraints
thatare unique to each discipline. This facility provides the engineering tools and translators to develop a concept within the con
finesof the room or with remote team members that could access the tstenfrom other locations. The CEDAR area is-envi
sioned as excellent for failure investigation meetings to be conducted where the computer capabilities can be utilized in
conjunctionwith the Smart Board display to develop failure trees, brainstorm failure modes, and evaluate possible solutions.
Author
Facilities; Assemblinginspection;Design AnalysisConcurent Engineering

19990008860NASA Lewis Research Centetleveland, OH USA

Using Computers in Fluids Engineering Education

Benson,Thomas J., NASA Lewis Research Centé8A; Nov 1998; 10p; In English; Summer Fluids Engineering Conference,
21-25Jun. 1998, Wshington, DC, USA; Sponsored by American Society of Mechanical Engineers, USA
Contract(s)/Grant(s): FOP 332-41-00

ReportNo.(s): NASA/TM-1998-208810; NA%.15:208810; FEDSM98-5135; BH-400; No Copyright; #ail: CASI; A02, Hard
copy; A01, Microfiche
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Threeapproaches for using computers to improve basic fluids engineering education are presented. The use of computational
fluid dynamics solutions to fundamental flow problems is discussed. The use of interactive, highly graphical software which oper
ateson either a modern workstation or personal computer is highlighted. and fihallgevelopment oféxtbooks’ and teaching
aidswhich are used and distributed on therld Wide Web is described. Auments for and against this technology as applied
to undegraduate education are also discussed.

Author
Computational Fluid DynamicsgomputersEducation;Personal Computers

19990008867Geogia Inst. of Bch, Atlanta, GA USA
User Interfaces for Cooperative Remote DesigrAnnual Report 1 Feb. 1997 - 31 Jan. 1998
Hodges, Larry; Ribarsky\illiam; Jan. 31, 1998; 13p; In English
Contract(s)/Grant(s): N0O0014-96-1-G004
Report No.(s): AD-A355588; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Our objectivein this research has been to allow teams that are physically separated to do detailed design \yersaaddar
3D projects. V& seek to develop new methods to facilitate cooperative remote design utib#inigigh-bandwidth networking
capabilityand virtual reality with appropriate graphical interfaces to support the collabordiicte Bfie specific task is to enable
multiple users to stand at each of two (or morgjuél Workbenches at remote locations and interdecgfely for design genera
tion. We have made significant progress towards this goal. to build and test our design environment we ngedechkeland
complexdesign model. & chose the Navy Arsenal Ship. This is a multiple deck matkbur biggest initial problem was to
organizeand segment this model so that graphical detail could be hanfibéehgly and so that individual 3D objects could be
movedindependentlyWe separated the model hierarchically along decks and then further along task areas (e.gnegalkga,
engineroom, communications rooms, sleeping quarters, etc.). Injtdlymplementetdhe model using the Simplértial Envi
ronment(SVE), which provides extensiweaftware support for the creation of virtual applications including handling tracking,
interactivetools, virtual menus, and display of 3D objects within the virtual environment. After this initial work we switched from
SVE to the SGI Performer environment. The main reasons for this is that Performer is highly optimized for running 3D interactive
simulationson Reality Engines, Infinite Reality Engines, and other high-end SGI hardware, and it has recently been made more
flexible with new capabilities. Its optimizations including advanced handling of graphical @etditextures to sustain interaetiv
ity and use of parallelism in multiprocessor architectures. Other capabilities include the handling ofhoedel3drmats and
integrationwith Multigen modeling capacities.
DTIC
Computer Aided Desigr;omputer Network<Graphical User Interface

19990008901Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
A Study on the Algorithm and the Accuracy of the Circular Interpolation for NC Contour Manufacturing of Involute
Tooth Profiles
Chiu, Hua, Kyushu Sangyo Univ., Japan; Yamamoto, Jyuichi, Kyushu Sangyo Univ., Japan; Hirakawa, Isao, Kyushu Sangyo
Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1888t 0286-7826, No. 30, pp. 45-51; In
JapaneseCopyright; Avail: Issuing Activity Hardcopy, Microfiche

In NC manufacturing of curve contours, the circular interpolation is widely used for generating a tool patht ¢bhgsiete
ly solved how to determine the parameters of circular arcs so that the obtained interpolation error is uniform and the number of
circular arcs is least. In this paparcircular interpolation algorithm for involute tooth profiles is proposed. The computation is
basedon the principle of the best approximation and has two features: 1) The interpolation error is uniform and continuous: (2)
The number of circular arcs is least corresponding to the interpolation Eneefectiveness of the algorithm is well confirmed
by end milling tests of tooth contours with a machining cetera comparison, the interpolation accuracy of an automiatic
grammingsystem, i.e. MAPLE system, for involute tooth profiles is also investigated. The problems in MAPLE system have been
pointedout according to the results of numerical and cutting tests.
Author
Algorithms;Interpolation; Contours;Manufacturing

19990008935Naval Postgraduate SchpMonterey CA USA

Facilitating Rich Acoustical Environments in Mrtual W orlds

Hoag, Kenneth J., SiNaval Postgraduate School, USA; Sep. 1998; 97p; In English
Report No.(s): AD-A354946; No Copyrightyail: CASI; A05, Hardcopy; A02, Microfiche
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Thevisual aspect of virtual environments has advanced at a rapid pace. The audio aspect, tasveotkept pace. Current
method=of building virtual models do not address the graphical and audio aspects in an integrated fashion. Furthermore, graphical
programming tools have not addressed sound in a satisfactory manner. As proof of concept, a modeling tool was developed to
allow a user to build both the visual and thelitory environment simultaneousky rendering application was developed that
would display and browse a graphical environment, an audio environment, or a complete graphical/audio environment. This thesis
demonstratethat building both the auditory and the visual geometry simultaneously allows for rapid, easy development of both
thevisual and the auditory environment. Enhancements and recommendations to current software technologies and modeling lan
guagesare introduced. New models to represent audio are introduced.

DTIC
Softwae EngineeringMrtual Reality

19990008959NASA Marshall Space Flight Centétuntsville, AL USA
Telescience Resoge Kit Software Lifecycle
Griner, Carolyn S., NASA Marshall Spaédight CenterUSA; SchneiderMichelle, NASA Marshall Space Flight CentBlSA,;
1998;8p; In English; 49th; International Astronautical Congress, 28 Sep. - 2 Oct. 1998, Melbourne, Australia
Report No.(s): IAF-98-U.3.04; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche

The challenge of a global operations capability led to the Telescience Resource Kit (TReK) project, an in-house software
developmenproject of the Mission Operations Laboratory (MGIE)NASAs Marshall Space Flight Center (MSFC). The TReK
systemis being developed as an inexpensive comprehensive personal cerfipQtgbased ground support system that can be
usedby payload users from their home sites to interact with their payloads on board the International Space Station (ISS). The
TReK project is currently using a combination of the spiral lifecycle model and the incremental lif@ogide As with any soft
waredevelopment project, there are four activities that can betwegyconsuming: Software design and development, project
documentation, testing, and umbrella activities, such as quality assurance and configuration marlagmhemto produce a
quality product, it is critical that each of these activities receive the appropriate amount of atEtibReK, the challenge was
to lay out a lifecycle and project plan that provides full support for these activities, is flexible, provides adealywdh changing
risks,can accommodate unknowmd can respond to changes in the environment quithly paper will provide an overview
of the TReK lifecycle, a description of the projeathvironment, and a general overview of project activities.
Author
Communication Network§€omputer Pogramming;international Space Statioersonal ComputersSoftwae Engineering

19990008964Carnegie-Mellon Uniy Dept. of Computer SciencRittsbugh, FA USA
Software-Controlled Multithr eading Using Informing Memory Operations
Mowry, Todd C.; Ramkissoon, Sherwyn R.; Oct. 1998; 18p; In English
Report No.(s): AD-A355852; CMU-CS-98-169; No Copyrightiai: CASI; A03, Hardcopy; A01, Microfiche

Memory latency is becoming an increasingly important performance bottleneck, especially in multiprocessors. One tech-
niquefor tolerating memory latency is multithreading, whereby we switch between threads upon expensive cache misses. In con
trast with previous work on multithreading, we explore a new approach that is software-controlled rather than
hardware-controlled. To implement software-controlled multithreading, we use informing memory operations to quickly trap
uponcache misses to a miss handler which performs the actual thread switching in software. Our experimental results demonstrate
thatsoftware-controlled multithreading can result in significant performance gains on a shared-memory multipratesser
majority of applications speeding up by 10% or more, and one application speeding up by 16%. In addition, we find that by selec
tively applying a register partitioning optimization to reduce the thread-switching overhead, we can increase the overall speedups
to as much as 25%. Given the much simpl@dware support required by our scheme, and the fact that its software overheads
areexpected to become leasd less expensive over time relative to memory latencies, software-controlled multithreading is at
tractivealternative to traditional hardware-based schemes.
DTIC
Multiprocessing (Computershemory (Computers)

19990009068Naval Postgraduate SchpMonterey CA USA
Software Architecture for Distributed Real-Time Embedded Systems
Almeida, Jose Carlos Alves de; Sep. 1998; 170p; In English
Report No.(s): AD-A355809; No CopyrightyAil: CASI; A08, Hardcopy; A02, Microfiche
Realtime embedded systems have particularly strict requirements on ac@afaty and reliabilityA central question in
the design of such systems is how to support concurrent processing without adversely affecting the timing requirements of the
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system. Concurrent processing is essential because the only way to successfully meet some tight real time constraints is to us
multiple processors. This thesis focuses on the distributed scheduling pritigeoposes a distributed scheduling algorithm to
allocate and schedule a set of tasks onto a collection of processors linked by a network. It further proposes astftribreed
architecturdor CAPS (Computer Aided Prototyping System) generated prototypes based on GLADE I({bkaky for Ada
DistributedExecution). The newlistributed CAPS architecture is applied to several prototype examples. The results show that

it is possible to build distributed real time embedded systems under the distributed scheduling model, where sets of tasks run inde
pendentlyon each processarsing GLADE.

DTIC

RealTime Operation;Architectue (Computers)Distributed PocessingSoftwae EngineeringComputer Aided Desigion-
currentProcessing

62
COMPUTER SYSTEMS

Includes computer networks and special application computer systems.

19990008484National Cheng Kung Univinst. of Information Engineerindainan, ®&iwan, Province of China
Multimedia Synchronization with User Interactions Using Interactive Extended Finite State Machines (IEFSMS)
Huang,Chung-Ming, National Cheng Kung Unifaiwan, Province of Chind)ang, Chian, National Cheng Kung Univai-
wan, Province of China; Journal of the Chinese Institute of Engineers; May 18@8n&'21, No. 3, pp. 233-254; In English
Contract(s)/Grant(s): NSC-86-2213-E006-071; No Copyrigh#ilAlssuing Activity Hardcopy, Microfiche

Oneof the main and required characteristics of multimedia systems is thimtesaction service. The userteraction ser
viceis an essential requirement in some applications, ddgpvOn-Demand (VOD) and News-On-Demand (NOD). The-imser
teraction service provides flexible multimedia presentations with user interactions. That is, users are allowed to have on-line
adjustmentf the presentation flove.g., skip some (boring) media units or reverse the presentation direction, to hagpeciaie
featuresin this paperwe propose an Interactive Extended Finite State Machine (IEFSM) model to specify synchronization issues
in multimedia presentations with user interactions. By incorporating interrupt transitions and dynamic transitions in the IEFSM
model,dynamic behaviors resulting from user interactions can be modeledsosmregTEFSMS. Using the IEFSM model, intra-
medium synchronization is handled by an Actanich is formally representeas an IEFSM; intemedia synchronization is han
dled by a Synchronizer, which is also formally represented as an IEFSM. The communication between IEFSMs is
message-passingrough some First-In-First-Out (FIFO) queues. In this, i@y dynamic behaviors of user interactions, includ
ing reverse, skip, freeze-restart, and scale can be represented in IEFSM-based multimedia synchronization specifications.
Author
Multimedia; Synchonism;On-Line Systems$iuman-Computer Interfacduring Machines

19990008501Defence Science an@&dhnology Oganisation Electronics and Surveillance Research | 8hlisbury Australia
An Investigation into the Use of Véb Publishing and Biowsing in C3I Simulation
Pope, AndrewDefence Science an@dhnology Oganisation, Australia; May 1998; 42p; In English
ReportNo.(s): DSTO-GD-0181; DODA-AR-010-549; CopyrightvAil: Issuing Activity (DS Electronics and Surveillance
Research Lab., PO Box 1500, Salish@guth Australia 5108), HardcapMicrofiche

With the advent of \&tld Wide Web technologyand in particular web browsing, and its increasing use in Australian com
mandsupport systems such as the joint Command Support Environment (JCSE), it is essential that a capability within C3I (com
mand, control, communications and intelligence) simulations such as the Distributed Interactive C3I Effectiveness (DICE)
Simulationbe developed. Over a period of three months, a suite of tools for reporting on simulation data, using a web browser
asthe basis for the usémterface, was developed. The end product is called WBEBIWEB-based Simulationdbls for Analy
sisand Reporting). WEBSAR is now in use within the DICE environment. A set of criteria for evaluating web applications is
suggestednsights into the issues associawgth the use of web technologies in C3I simulation have been gained from the devel
opmentof WEBSTAR and additional research. This has provided valuable informatidatfoe web technology research and
developmenin DICE.
Author
World Wide Web; Support System§ommand and Cordt; Command Guidance
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19990008541NASA Lewis Research Centeleveland, OH USA
Oxidation-Resistant TI-AL-FE Alloy Diffusion Barrier Coatings
Brady, MichaelP, Inventor NASA Lewis Research Center, USA; Smialek, James L., Inventor, NASA Lewis Research Center
USA,; Brindley, William J., Inventoy NASA Lewis Research CentddSA; Jul. 07, 1998; 7p; In English
Patent Info.: Filed 21 Oct. 1996; NASA-Case-LEW-200006-1; US-Patent-5,776,617; US-Patent-Appl-SN-735368; No Copy-
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

A diffusion barrier to help protetitanium aluminide alloys, including the coated alloys of thd(§amma)+T3Al (alpha
(sub2)) class, from oxidative attack and interstitial embrittlement at temperatures up to at least 1000 C is disclosed. The coating
may comprise FeCrAIX alloys. The difsion barrier comprises titanium, aluminum, and iron in the following approximate atomic
percent: T-(50-55)Al-(9-20)Fe. This alloy is also suitable as an oxidative or structural coating for such substrates.
Official Gazette of the U.S. Patent anchdemark Cffce
Titanium AluminidesProtective CoatingsAluminum Alloys;Titanium Alloys;EmbrittlementMetal Coatingsjron

19990008590NASA Pasadena @fe, CA USA
Parallel Proximity Detection for Computer Simulations
Steinman,Jefrey S., InventarJetPropulsion Lab., California Inst. oB€h., USA; Vieland, Frederick.PInventor Jet Propulsion
Lab., California Inst. of €ch., USA; Jul. 14, 1998; 18p; In English; Division of US-Patent-Appl-SN-425751, filed 10995,
US-Patent-5,652,871
Patentnfo.: Filed 7 Mar 1997; NASA-Case-NPO-19423-2; US-Patent-Appl-SN-813531; US-Patent-Appl-SN-425751;-US-Pat
ent-5,781,762No Copyright; Aail: US Patent andrademark Offce, HardcopyMicrofiche

The present invention discloses a system for performing proximity detection in computer simulations on parallel processing
architecturesitilizing a distribution list which includes movers and sensor coverages which check in and out of grids. Each mover
maintainsa list of sensors that detect the mogenotion as the mover and sensor coverages check in and out of the grids. Fuzzy
gridsare included by fuzzy resolution parameters to allow movers and sensor coverages to check in and out of grids without com
putingexact grid crossings. The movers check in and out of grids while moving sensors periodically inform the grids of their cover
age. In addition, a lookahead function is also included for providing a generalized capability without making any limiting
assumptionsbout the particular application to which it is appli€de lookahead function is initiated so that risk-free synchro
nizationstrategies never roll back grid events. The lookahead function adds fixed delays as events are scheduleddior objects
othernodes.
Official Gazette of the U.S. Patent anchdemark Cfice
Architectue (Computers)Parallel Processing (Computersfomputerized Simulation

19990008611NASA Ames Research Centdfoffett Field, CA USA
Scalable Hierarchical Network Management System for Displaying Network Information in Thiee Dimensions
George, Jude, Inventor, NASA Ames Research Center, USA; Schlecht, Leslie, Inventor, NASA Ames Research Center, USA;
McCabe James D., InventpNASA Ames Research Cent&tSA; LeKashman, John. Jinventor NASA Ames Research Center
USA; Jun. 30, 1998; 71p; In English
Patentinfo.: Filed 28 Jul. 1995; NASA-Case-ARC-12097-1LE; US-Patent-5,774,669; US-Patent-Appl-SN-505723; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

A network management system has SNMP agents distributed at one or more sites, an inpubdutput each site, and
a server module located at a selected site for communicating with input output modules, each of which is configured for both
SNMP and HNMP communications. The server module is configured exclusively for HNMP communications, and it eommuni
cateswith eachinput output module according to the HNMN®n-iconified, informationally complete views are provided of net
work elements to aid in network management.
Official Gazette of the U.S. Patent anchdemark Cffce
Management Systenisetworks

19990008712Carnegie-Mellon Uniy Software Engineering InsPittsbugh, ;A USA

A Case Study in Survivable Network System Analysig-inal Report

Ellison, R. J.; LingerR. C.; Longstdf T.; Mead, N. R.; Sep. 1998; 35p; In English

Contract(s)/Grant(s): F19628-95-C-0003

Report No.(s): AD-A355070; CMU/SEI-98-TR-014; ESC*-TR-98-014; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche
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This paper presents a method for analyzing the survivabilitistfibuted network systems and an example of its application.
Survivability is the capability of a system to fulfill its mission,drtimely mannerin the presence of attacks, failures, or accidents.
Survivability requires capabilities for intrusion resistance, recognition, and recdberysurvivable Network Analys{SNA)
methodbuilds on the Information Security Evaluation previously developed by permitting assessment of survivability strategies
atthe architecture level. Steps in the SNA method include system mission and architecture definition, essential defjability
tion, compromisable capability definition, and survivability analysis of architectural softspots that are both essential and compro
misable. Intrusion scenarios play a key role in the method. SNA results are summarized in a Survivability Map which links
recommendedurvivability strategies for resistance, recognition, and recovery to the system architecture and requirements. This
casestudy summarizes the application and resultpplying the SNA method to a subsystem of gdascale, distributed health
care system. The study recommended specific modifications to the subsystem architecture to support survivability objectives.
Positiveclient response to study recommendations suggests that the method can provide significant added value for ensuring sur
vivability of system operations. As a result of this case sthdySNAmethod, artifacts, and lessons learned will be available to
applyarchitectural analysis for survivability to proposed and legacy DoD distributed systems.

DTIC
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19990008720Army Topographic Engineering Centéllexandria, VA USA
Simulation Database Archive and Reuse Ruject
Bevan, Michelle T, Jan. 1998; 4p; In English
Report No.(s): AD-A354826; No CopyrightyAil: CASI; A01, Hardcopy; A01, Microfiche

Oneof the continuing challenges to the Modeling &ichulation (M&S) community is finding the appropriate terrain data
basegTDBs) for a simulation exercise. The U.S. Armgpdgraphic Engineering Center (TEC) has produced a number of terrain
databasethrough contract, in-house, and cooperatiVeref. Over the years thesdats have accumulated a list of TDBs that
areavailable to the DoD M&S communitinfortunatelymany of these databases were not created with reuse in mind. This paper
will summarize the &frts of the Simulation Data Archive and Reuse (SDAR) project sponsored by the Defense Matkling
Simulation Office (DMSO), managed by the Terrain Modeling Projects Office (TMPO) of the National Imagery and Mapping
Agency(NIMA), and executedby TEC. The project covers the entire process from cataloging existing databases to making them
availablevia the Master Environmental Library (MEL) in several, commonly used compilations. Thisdesgiés that process
andlists the databases currently available for reuse.
DTIC
AccumulationsPata Bases|magery;Libraries; Physical Exerise

19990008823Information Science InstMarina del ReyCA USA
Netstation Architecture and Advanced AOMIC Network Final Report 1 Oct. 1993 - 31 Dec. 1997
Finn, Gregory Information Science Inst., USAptich, Joseph, Information Science INgtSA; Oct. 12, 1998; 27p; In English
Contract(s)/Grant(sDABT63-93-C-0062
Report No.(s): AD-A355093; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

The NAAAN project iscomposed of two major tasks; Netstation and Advanced Atomic Networking (the latter informally
calledATOMIC-2). The Netstation task concerns itself with issues that arise avhigrabit network is substituted in workstations
in place of a system bus. Thd @MIC-2 task focuses on generalizing thEGMIC gigabit LAN technologyso that it interoper
ateswith workstations and other networks in much the same way that Ethernet based LANs do.
DTIC
Architectue (Computers)Atoms;Local Area Networks

19990008942Army Research LapHuman Research and Engineering Directoraberdeen Proving Ground, MD USA
Vulnerability Assessment of the InterNetwork Contoller (INC) Final Report 1 Oct. 1995 - 10 Dec. 1996
Retter Charles; Gwyn, Douglas; Sep. 1998; 33p; In English
Contract(s)/Grant(s): 622120H16
Report No.(s): AD-A354665; ARL-MR-412; No Copyrighty#@il: CASI; A03, Hardcopy; A01, Microfiche

TheTactical Internet (TI) provides a reliable digital communications infrastructureai Horce XXI at brigade level and
below. The InterNetwork controller (INC) performs routing and protocol conversion otrddtta within the Tl, so its vulnerabfli
tiescould have significant adversdegdts on the flow and content of data communications within the TI. This report summarizes
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theresults of a study of potential "information warfare” vulnerabilities of the §N@erfaces, configuration, protocols, proce
dures,and policies.

DTIC
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199900089460ffice of the Director of Defense Research and Enginegvifaghington, DC USA
HPC Modernization Program, Modernization Plan 1998, High Performance Computing, Supporting the \ffighter
Jan. 1998; 26p; In English; Original contains color plates
Report No.(s): AD-A354593; No Copyrightyail: CASI; A03, Hardcopy; AO1, Microfiche

High performance computing (HPC) has historically played a major role in the ability of the USA to develop and deploy supe
rior weapons, warfighting capabilities, and misssoipport systems. Under the auspices of the Diredtfense Research and
Engineering DDR&E), the Department of Defense (DoBigh Performance Computing Modernization Program (HPCMP) is
thefocused modernizationfeft within the DoD to acquire, manage, and sustain modern HPC resources in support of defense
scienceand technologyand developmental test and evaluation. The HPCMP is rapidly evolving pagidatgrogram develop
mentand procurement start up phase and is increasing focus on application of HPC technology and resourcesiefqngwity
requirementsThis plan describes some of the accomplishments achievibe lpyogram in Fiscaléar (FY) 1997 and outlines
the major strategies and milestones we expect to achieve over the next two years. The overridinhepabgfam is to exploit
HPCtechnology for military advantage across battlespace. The strategy to achieve this goal is to acquire and sustain world class
high performance computing and network capabilities for use by defense scientists and engineers.
DTIC
Defense Rsgram; Computer Networks

199900090560Id Dominion Univ, Dept. of Computer Scienciorfolk, VA USA
Sensitivity Analysis of Data Link Alternatives for LVLASO Final Report 6 Jan. - 30 Sep. 1998
Mukkamala, Ravi, Old Dominion UnivUSA; Dec. 1998; 36p; In English
Contract(s)/Grant(s): NAG1-1853
Report No.(s): ODURF-163641; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

As part of this research, we have modeled the Mode-S system when used to enhance communications among several groun
vehiclesto facilitate low-visibility landing and surface operations. The model has then been simulated using Bones Designer soft
ware.The efectiveness of the model has been evaluated under several conditionfer@ntiiumbenf vehicles (100, 200, and
300), (ii) different distributions of interarrival times for squitters: uniform, exponential, and constrained exponential, and (iii) Dif
ferentsafe distances (for collision purpose): squitter lenb&tsquitter length, and 2* squitter length. The model has been-devel
opedin a modular fashion to facilitate any future modifications. The results frosirthéations suggest that the Mode S system
is indeed capable of functioning satisfactorily even when covering up to 300 vehicles. CexbaintylO percent of the squitters
undergocollisions and hence the interarritethes for these is much fgar than the expected time of 500 msec. In fact, the delay
couldbe as much as 2 seconds. The model could be further enhanced to incorporate more realistic scenarios.
Author
Aircraft Landing;Landing Aids;instrument Landing Systentsnhanced Mion; Runway Alignmentyisibility

19990009063Defence Science an&dhnology OganisationElectronics and Surveillance Research | 8hlisbury Australia
An Investigation into the Use of Viéb Publishing and Biowsing in C3I Simulation
Pope, AndrewDefence Science an@dhnology Oganisation, Australia; May 1998; 43p; In English
Report No.(s): AD-A355694; DSI-GD-0181; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

With the advent of \&tld Wide Web technologyand in particular web browsing, and its increasing use in Australian com
mandsupport systems such as the Joint Command Support Environment (JCSE), it is essential that a capability within C31 (com
mand, control, communications and intelligence) simulations such as the Distributed Interactive C3I Effectiveness (DICE)
Simulationbe developed. Over a period of three months, a suite of tools for reporting on simulation data, using a web browser
asthe basis for the user interface, wieveloped. The end product is called WEBBTWEB based Simulationdbls for Analysis
andReporting). WEBSAR is now in use within the DICE environment. A set of criteria for evaluating web applications is sug
gestedInsights into the issues associated with the use of web technologies in C3I simulation have been gained from the develop
ment of WEBSTAR and additional research. This has provided valuable information for future web technology research and
developmenin DICE.
DTIC
Command and Cordl; Command Guidancé;omputerized Simulatiomntelligence;Support Systems
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19990009065Naval Postgraduate SchpMonterey CA USA
A Protocol for Building a Network Access Contoller (NAC) for "IP over A TM”
Kondoulis, loannis; Sep. 1998; 231p; In English
Report No.(s): AD-A355771; No CopyrightyAil: CASI; All, Hardcopy; A03, Microfiche

Theimplementation of label swapping packet forwarding technology increases the vulneralmlsiger attacks. These at
tacksrefer to unauthorized access from within an enclave toutsde network. In this thesis we propose a protocol to counter
this category of attacks. The proposed protocol provides a means for fast packet authentication. High speed is achieved by the
use of a trailer, which allows packet filtering at Layer 2, and the use of cheap and fast messaajgdigjests. to overcome
theweaknesses of a 128 bit message digest algorithm, each key is designed to hasbha@tvemgptoperiod. Such fast rekeying
is implemented by key caching (the host has a tabkeys). Initial performance measurements indicated that it is possible to use
our protocol while maintaining very high data throughput. Specifically protocol implements an authentication module, called
Network Access Controller (NAC). The NACmodular nature allows it to be easily integrated with a variety of routing teehnolo
giesand other security mechanisms while remaining totally independent of them.
DTIC
Internets;Asynchonous Tansfer Mode Computer Information Securitpata Processing

19990009066Naval Postgraduate SchpMonterey CA USA
Design Considerations to be Addessed when Developing ¥b Based Applications for Senior Managers
Hardy, David Wallace; Sep. 1998; 89p; In English
Report No.(s): AD-A355772; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

This thesis develops guidelines for buildingl\sites that are useful to senior managers in two ways. First, these managers
canobtain information from or pass information teite in order to accomplish tasks morteetively and diciently. Secondly
thesenior manager must be able to go sit@ and use that site without being required to algrstruction or read manuals before
usingthe site. Vb technology is in place to assist these managers in performing at a higher level. Methodologies used in this thesis
combinea study using sample web sites, based on the Center for Executive Eduadii®it&\Vtwo surveys, database connectiv
ity, and usability design practices to aid in Internet or intranet based applications. This document contains result&from
of senior managers that are evaluated to select a suitable methodology for desgmgite$\specifically for this subset of users.
DTIC
Internets;Data Bases|nformation Tansfer

19990009069Defence Science an@édhnology Oganisation Electronics and Surveillance Research | 8hlisbury Australia
Performance Characteristics of a Java Object Request Riker
Miron, David; Taylor, Samuel; Jun. 1998; 28p; In English
Report No.(s): AD-A355819; DSJ-TR-0696; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

Theefficiency of the Common Object Request Broker Architecture (CORBA) for the transfegeffilas over a network
is of particular interest to the ImageManagement and Dissemination Group (IMAD). The IMAD group will be using Java and
CORBAfor such transfers. This report studies the performance of a Java Object Request Brokdéo(@RB)ansfer of lare
files over such networks. This performance analysis is done usingsigenics ORB Ysibroker and involves the measurement
of throughput and latencyhese measurements are then compared with the results obtained when using socket to soecket connec
tions. The results show that the throughput of an ORB fgeldile transfer approaches that of sockets on low bandwidth networks.
Howeveron high bandwidth networks the throughput using the ORB is significantly less than that using sockets.shisvalso
thatthe latency incurred by the ORB is much greater than that incurred using sockets.
DTIC
Bandwidth;Imagery
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CYBERNETICS

Includes feedback and control theory, artificial intelligence, robotics and expert systems. For related information see also 54 Man/
System Technology and Life Support.

19990008593NASA Johnson Space Centklouston, TX USA

Real-Time Reconfigurable Adaptive Speech Recognition Command and CowlrApparatus and Method
SalazarGeoge A., InventorNASA Johnson Space CentBISA; Haynes, Dena S., InventttASA JohnsorSpace CentelJSA,;
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SommersMarc J., InventgrNASA Johnson Space CentelSA; Jun. 30, 1998; 26p; In English
Patentinfo.: Filed 20 Sep. 1995; NASA-Case-MSC-22532-1; US-Patent-5,774,841; US-Patent-Appl-SN-536302; No Copyright;
Avail: US Patent andrademark Cffice, HardcopyMicrofiche

An adaptive speech recognition and control system and method for controlling various mechanisms and systems in response
to spoken instructions and in which spoken commands faetigé to direct the system into appropriate memory nodes, and to
respective appropriate memory templates corresponding to the voiced command is discussed. Spoken commands from any of
group of operators for which the syst@&nrained may be identified, and voice templates are updated as required in response to
changesn pronunciation and voice characteristics over time of any of the operators for which the system is trained. Provisions
aremade for both neaeal-time retraining of the system with respect to individual terms which are determinedoosttively
identified,and for an overall system training and updating process in which recognition of each command and vocabulary term
is checked, and in which the memory templates are retrained if necessary for respective commands or vocabulary terms with re
spectto an operator currently using the systenorie embodiment, the system includes input circuitry connected to a microphone
andincluding signal processing and control sections for sensing the level of vocabulary recognitegiggarperiod and, if
recognition performance falls below a given level, processing audio-derived signals for enhancing recognition performance of
the system.
Official Gazette of the U.S. Patent anchdemark Cfice
Speech Recognitio§ommand and Cordl; Signal PocessingMoice Contol; Adaptive Conwl; Voice Data Pocessing

19990008728Army Communications-Electronics Commaikert Monmouth, NJ USA
A Fuzzy Hypercube Artificial Neural Network Classifier
Karakowski, Joseph A.; Phu, Hai H.; Oct. 1998; 47p; In English
Report No.(s): AD-A354805; CECOM-TR-98-4; No Copyright;afl: CASI; A03, Hardcopy; A01, Microfiche

An Artificial Neural Network classifietbased on fuzzy Min-Max, Adaptive Resonant TheoryTARNd fuzzy AR is de
scribed.The outputof the classifier are fuzzy hypercubes representing functional categories of its input functions. A hypothesis
and test paradigm compares input data and existing hypercube categuatiesylts in either network resonance or dissonance,
dependingnthe test outcome. A hypothesis is formed by two match functions: Degree of Inclusion, and Degree of Perfect Match.
An overall hypothesis is chosen with the best Degree of Magshts &re then performed to verify the hypothesis. The vigilance
testmeasures the top down match between the hypothesized category impdithEhe overall hypervolume test ensures that
any category adjustments keep the total category hypercube volume within bounds. The fuzzy hypercube classifier was tested
usingtwo standard sets: Iris Flower andsdbnsin Diagnostic Breast Canc€he network produced 88% and 76% cormasst
fication, respectivelyA speaker recognition system using a fuzzy hypercube classifier was also testédeuSwgchboard and
Greenflagdatabases.€Et results are discussed.
DTIC
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19990008734Naval Postgraduate SchpMonterey CA USA
Two New Neaest Neighbor Classification Rules
Karo, Ciril; Sep. 1998; 86p; In English
Report No.(s): AD-A354997; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

NearesiNeighbor (NN) classification is a non-parametric discrimination and classification techimidilé.classification
atest item is compared by some similarity measure of its multiple variables (usually a distance metric) with all the items in a train
ing set. The class of the item to whichsitmost similar can be used as an indication of the class of the test item. In other words,
the test item is assigned the class of its nearest neighbor. A key extension is the case when k > 1 nearest neighbors (k-NN) ar
examinedwith the classification usually being made based on a pluriliMyclassification is used in many fields, including for
examplethe field of Pattern Recognition. Applications include tasks like speech recognition by a compdieal data inter
pretationand diagnosis, or the interpretation of remote sensing imagery from satellites. Mlitdigations of the technique-in
cludeany situation were automated recognition is required. This thesis praposesw NN rules that are intended to improve
classificationaccuracyThe rules are tested against baseline classification methods in common use with a variety of data sets. One
methodshows improvement over the baseline methods in most of the data cases examined.
DTIC
Accuracy;Analogies;Classifications,Diagnosis;Education;Imagery
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19990008735Naval Postgraduate SchpMonterey CA USA
Forecasting Financial Markets Using Neural Networks: An Analysis of Methods and Accuracy
Kutsurelis, Jason E.; Sep. 19982p; In English
Report No.(s): AD-A355005; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

Thisresearch examines and analyzes the use of neural networks as a forecasting tool. Specifically a neusabbédityork’
to predict future trends of Stock Market Indices is tested. Accuracy is compared against a traditional forecasting method, multiple
linearregression analysis. Finallhe probability of the modelforecast being correct is calculated using conditional probabili
ties. While only briefly discussing neural network thedinjs research determines the feasibility and practicality of using neural
networks as a forecasting tool for the individual investor. This study builds upon the work done by Edward Gately in his book
NeuralNetworks for Financial Forecasting. This research validates the work of Gately and describes the development of a neural
network that achieved a 93.3 percent probability of predictimguket rise, and an 88.07 percent probability of predicting a mar
ketdrop in the S&P500. It was concluded that neural networks do have the capability to forecast financial markets and, if properly
trained,the individual investor could benefit from the use of this forecasting tool.
DTIC
Forecasting;Market Reseah; Neural NetsPredictions

19990008904Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
The Study of Real-Time Visual Input Device for Robots
Kurono,ShigeruKyushu Sangyo UniyJapan; Fujino, &shikazu, Kyushu Sangyo Uniapan; Kitajina, Kenji, Kyush8angyo
Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1998t 0286-7826, No. 30, pp. 63-68; In
JapaneseCopyright; Avail: Issuing Activity Hardcopy, Microfiche

In the researches for robotics, we usually need a high speed, low cost, and easy to use visual sensor which can be used to contrc
arobot in real time. Bujust now it is not easy to find such a real time visual input device in reasonable peicevaloped an
"Outline Image Processor” which is controlled by an 8 hits micro proc&&tband able to take the coordinates (x,y) of the outline
of objects intahe memory in one field time of NTSC signal(16.7 ms). Moredherprocessor is able to compute the characteristic
sizesand direction of the objects and transmit them to the host computer during next one field time.
Author
Real Tme OperationRobots;Robotics

19990008960NASA Lewis Research Centetleveland, OH USA
Neural Network-Based Sensor lidation for Turboshaft Engines
Moller, James C., Miami UniyUSA, Litt, Jonathan S., NASA Lewis Research Cetd&A; Guo, En-Huei, NASA Lewis Re
searchCenter USA; Nov 1998; 12p; In English; 34th; Propulsion, 13-15 Jul. 1998, Cleveland, OH, USA; Sponsored by American
Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 519-30-53; DA Proj. 1L1-@D2-AH-45
Report No.(s): NASA/TM-1998-208824; NAS 1.15:208824; E-11432; ARL-TR-1817; AIAA Paper 98-3605; No Copyright;
Avail: CASI; A03, Hardcopy; A01, Microfiche

Sensor failure detection, isolation, and accommodation using a neural network approach is described. An auto-associative
neuralnetworkis configured to perform dimensionality reduction on the sensor measurement vector and provide estimated sensor
values.The sensor validation scheme is applied in a simulation of the T700 turboshaft engine in closed loop operation. Perfor
manceis evaluated based on the ability to detect faults correctly and maintain stable and regmgiséveperation. The set of
sensor outputs used for engine control forms the network input vaa@lytical redundancy is verified by training netwodfs
successively smaller bottleneck layer sizes. Training data generation and strategy are discussed. The engine maintained stabl
behaviorin the presence afensor hard failures. ¥ proper selection of fault determination thresholds, stability was maintained
in the presence of sensor soft failures.
Author
Turboshafts;Turbine EnginesNeural Netsfeedback Contd; Engine Contol

19990008965Lockheed Martin CorpAdvanced &chnology CentePalo Alto, CA USA
Virtual Envir onments for Training Quarterly Report1 Apr - 30 Jun. 1998
Stiles, R.; Jul. 1998; 59p; In English
Report No.(s): AD-A355853; VED11-R3; No Copyright; &ail: CASI; A04, Hardcopy; A01, Microfiche
This report describes the Lockheed-Martin VET teafaref and accomplishments during the eleventh quarter of the con
tract. Activity is reported for each of the software components of tamihg Studio: VIVIDS, Steve, andidfa, as well as domain
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developmentaind evaluation studirhis report contains material submitted for subcontracts bjl@n Munro at USC/BTL, Dr

Lewis Johnson at USC/ISI. Progress on productization of the VET Training Studio software includes increased robustness for
Vista virtual environment display and interaction services, a new capability to use the STEVE visual representatigivwithin

IDS, and improved visual and spoken dialog capabilities for STEVE.

DTIC
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19990008971Army Research LapSensors and Electron Devices Directgramelphi, MD USA
Matching Pursuit Filters Applied to Face Identification Interim Report 1-30 Jun. 1997
Phillips, P J.; Oct. 1998; 42p; In English
Report No.(s): AD-A355718; ARL-TR-1487; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

A face identification algorithm is presented that automatically processadgaown image by locating and identifying the
face. The heart of the algorithm is the use of pursuit filters. A matching pursuit filter is an adapted wavelet expansion, where the
expansion is adapted to both the data and the pattern recognition problem being addressed. For identification, the filters find the
featureghat diferentiate among faces, whereas for detection, the filters encode the similarities among faces. The filters are de
signedthrough a simultaneous decomposition tfaéning set into a two-dimensional wavelet expansion. This yields a representa
tion that is explicitly two-dimensional and encodes information loc@he algorithm uses coarse to fine processing to locate a
smallset of key facial features, whighne restricted to the nose and eye regions of the face. The result is an algorithm that is robust
to variations in facial expression, hair style, and the surrounding environment. Based on the locations of the facial features, the
identificationmodule searches the database for the identity of the unknown face using matching pursuit filters to make the identifi
cation.The algorithm was demonstrated on three sets of images. The first setagas from the FERET database. The second
set was infrared and visible images of the same people. (These two sets allowed the examination of algorithm performance on
infraredand visible images individualland on fused data from both modalities.) The third set of images was mugshot data from
alaw enforcement application.
DTIC
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19990008975Mitre Corp, Huntsville, AL USA
Application of BMDO IS/T Distributed Computing and Simulation Research to BM/C3 Systems
Smith, Stan M., Army Space and Missile Defense Command, USA; McFee, John K., Jr., Mitre Corp., USA; Hayes, James C.,
Colsa,Inc., USA; Weise, Maura ¥ung, Colsa, Inc., USA; Jan. 1998; 7p; In English
Report No.(s): AD-A355741; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche

The Ballistic MissileDefense Qganization (BMDO) innovative Science angchinology (IS&T) Program sponsors research
which is advancing the current state of the art in parallel discrete event simulation (PDES), high speed communications, distrib
utedcomputing architectures. and automated decision support. This paper examines the applicatioteohtizdsgies to The
aterMissile Defense (TMD) and National Missile Defense (NMD) Battle Management/Command Cont@xdmneunications
(BM/C3) applications including real time battle planning and faster than real time defense evaluation. The requirement for per
forming faster than real time defense evaluation in future BM/C3 systems is derived from the understanding that a real time de
fense planning capability will require a faster than real time defense evaluation capability. This capability will require a
mechanisnior executing potentially hundreds of full scale system simulations with various tlu@afigurations, and resources
in a sufficiently short amount of time that results can be evaluated and provided to the decision maker enabling more effective
decisionmaking on the battlefield. Research results are described demonstrating relevance of optimistic computing technology
to performing faster than real time defense evaluation for TMD and NMD BM/C3 applications. Additionedgnt eforts to
mergeand integrate IS&T sponsored optimistic computing and all optical deflection routing/distributed processing technologies
arediscussed.
DTIC
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19990009006Nagoya Inst. of &ch, Japan

Stop Consonants Recognition Using Dynamic Critical Band Spectra and a Neural Network

Yogo, Hirofumi, Nagoya Inst. of Tech., Japan; Inagaki, Naoki, Nagoya Inst. of Tech., Japan; Bulletin of Nagoya Institute of
Technology; 1992; ISSN 0918-595X; Volume 44, pp. 161-166; In English; Copyright; Avail: Issuing Activity, Hardcopy,
Microfiche
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This paper describes stop consonants recognition using dynamic critical band spectra and a three-layered neural network.
Parametersf stop consonants weestimated by utilizing an adaptive digital filter (ADF) with fast cogeerce properfyand
wereconverted intaritical band spectra similar to human hearing. The spectra were applied to a three layered neural network,
and the stop consonants were identified. The learning property of the neural network was improved by giving common bias to
theinput-output functions of the network.

Author
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19990009059Kentucky Univ, Research Foundatiphouisville, KY USA
Stable Featule Extraction in Aerial Reconnaissance Imageds-inal Report 15 Aug. 1992 - 12 Aug 1996
Chenoweth, Darrel L., Kentucky UnjWUSA; Jun. 1998; 376p; In English
Contract(s)/Grant(s): N000140-92-J-4096
Report No.(s): AD-A355591; EEDEPSCOR-01; No Copyrightail CASI; A17, Hardcopy; A03, Microfiche

The problem of extracting stable features in aerial reconnaissance images is addressed in this report. Fractal models of image
featuresare proposed an conceptfrdctal error is introduced. Fractal error is a metric that quantifies the "closeness of fit” of the
imagefeature to a fractal model. Using this metric one can discriminate between natural and man-made features in animage. Frac
tal error also presents a useful approach to extracting edges in images. Methods are given for computing and approximating fractal
errorusing networks and genetic algorithms.
DTIC
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NUMERICAL ANALYSIS

Includes iteration, difference equations, and numerical approximation.

19990008446Universite Joseph Fourjgérenoble, France
Harmonic Maps Between Finite Graphs and a The@m of Superrigidity Applications Harmoniques Entre Graphes Finis
etun Theoreme de Superrigidite
LebeauEdouardEcole Normale Superieure, France; Annales de I'Institut Fourier; 1996; ISSN 0373-0856eV6, No. 5,
pp. 1183-1203; In French; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

We define the enely of a map between two finite metric graphs, and study the problem of minirthiziegegy in a homote
py class. In this context, we prove analogues of Eells-Sangpaod’Hartmas'theorems concerning existence and uniqueness
of harmonic maps into nonpositively curved manifolds. /60 show that erggr minimizing maps behave well under finite eov
eringof the source. As an application of these results, we give a new (elementary) proof of a theorem of superrigidity fer commen
surability groups of tree lattices.
Author
Analogs;Homotopy TheoryProving; Theorems

19990008448Universite Joseph Fourjgérenoble, France
Remarks on the Differentials of the Uniform Polylogarithms Remarques sur les Oérentielles des Polylogarithmes Unifer
mes
Cathelineau, Jean-Louis, Nice Univ., France; Annales de I'Institut Fourier; 1996; ISSN 0373-0956; Volume 46, No. 5, pp.
1327-1347]in French; No Copyright; ¥ail: CASI; A01, Hardcopy; A01, Microfiche
The purpose of the article is to study functional equations for tffiereliftials of polylogarithms. One of the main ingredients
is an infinitesimal analogue of a complex introduced by Goncha®wa result, one obtains a 22-term relation for thiedihtial
of the trilogarithm.
Author
Differential EquationsAnalogs;Functions (Mathematics),ogarithms
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19990008449Universite Joseph Fourjgérenoble, France
Sharp L(sup p)-L(sup q) Estimates for a Class of ¥eraging Operators Estimations L(sup P)-L(sup Q) pour une Classe
d’OperateursMaximaux
losevich, A., Wright State Univ., USA; Sawyer, A., McMaster Univ., Canada; Annales de I'Institut Fourier; 1996; ISSN
0373-0956Molume 46, No. 5, pp. 1359-1384; In English
Contract(s)/Grant(s): NSERC-OGP-0005149; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

Sharp L(sup p) - L(sup q) estimates are obtained for averaging operators associated to hypersurfaces in R(sup n) given a:
graphsof homogeneous functions. An application to the regularity of an initial value problem is given.
Author
Boundary ¥lue Poblems;EstimatesGraphs (Charts)

19990008450Universite Joseph Fourjgérenoble, France
Minimal Surface Constructed by Gluing Scherk SurfaceConstruction de SurfaceMinimales en Recollant des Surfaces
de Scherk
Traizet,Martin, Paris VII Univ, France; Annales de I'Institut Fouridi996; ISSN 0373-0956;0lume 46, No. 5, pp. 1385-1442;
In French; No Copyright; ¥ail: CASI; A04, Hardcopy; A01, Microfiche
We construct simply periodic minimal surfaces in euclidean 3-space by gluing together Scherk surfaces, using the techniques
of Kapouleas.
Author
Euclidean Geometry; Minimal SurfaceéBpundary ¥lue Poblems

19990008452Universite Joseph Fourjgsrenoble, France
From Poisson Algebras to Gerstenhaber Algebra®es Algebres de Poisson aux Algebres de Gerstenhaber
Kosmann-Schwarzbaclyette, EcoldPolytechnique, France; Annales de I'Institut Fourier; 1996; ISSN 0373-0846n¥ 46,
No. 5, pp. 1243-1274; In English; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

Constructing an even Poisson algebra from a Gerstenhaber algebra by means of an odd derivation of square 0 is shown t
bepossible in the categonf Loday algebras (algebras with a non-skew-symmetric bracket, generalizing the Lie algebras, hereto
fore called Leibniz algebras in the literature). Such "derived brackets” give rise to Lie brackets on certain quotient spaces, and
alsoon certain Abelian subalgebras. The construction of these derived brackets explains the origin of the Lie bracket on the space
of co-exact diferential forms on a Poisson manifold.
Author
Poisson EquationAlgebra; Brackets

19990008453Universite Joseph Fourjgérenoble, France
Universal Taylor Series Series de dylor Universelles
Nestoridis, Vassili, Orleans Univ., France; Annales de I'Institut Fourier; 1996; ISSN 0373-0956; Volume 46, No. 5, pp.
1293-1306jn English; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

We strengthen a result of Chui and Parnes and we prove that the set of unixgimasdries is a G(delta)-dense subset of
thespace of holomorphic functions defined in the open unit disc. Our result provides the answer to a question stated by S.K. Picho
ridesconcerning the limit set ofaylor series. Moreovewe study some properties of universaylor series and shewn particu
lar, that they are trigonometric series in the sense of D. Mehchof
Author
Analytic FunctionsTaylor Series;Trigonometric Functions

19990008456Universite Joseph Fourjgbrenoble, France
On Boundary Slopes of Immersed Incompessible SurfacesSur les Pentes a Bord des Surfaces Essentielles Immergees
Baker,Mark D., Renned&niv., France; Annales de I'Institut Fourier; 1996; ISSN 0373-0966)rwe 46, No. 5, pp. 1443-1449;
In English; No Copyright; #ail: CASI; A03, Hardcopy; A01, Microfiche
Let M be acompact, orientable, irreducible 3-manifold with (delta)M a torus stdéw that there can be infinitely many slopes
on (delta)M realized by the boundary curves of immersed, incompressible, delta- incompressible surfaces in M which are em-
beddedn a neighborhood of M.
Author
Manifolds (Mathematics)Slopes;Boundaries
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199900084 75Universite Joseph Fourjgérenoble, France
On the Distribution of the Roots of Polynomials Sur la Distribution des Racines des Polynomes
Amoroso,F, Pisa Uniy, Italy; Mignotte, M., Pasteur (Louis) Unj\France; Annales de I'Institut Fourier; 1996; ISSN 0373-0956;
Volume 46, No. 5, pp. 1275-1291; In English; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche
Usingclassical results on conjugate functions, we give very short proofs of theafr&mios-Tiran and Blatt concerning
theangular distribution of the roots of polynomials. Then we study some examples.
Author
Theoem Poving; Polynomials;Angular Distribution;Roots of Equations

19990008714Cincinnati Univ, OH USA
High Speed, Numerically Superior Signal Pocessing Algorithms Using QRD & Delta Operator Annual Reporf 1 Oct. 1997
- 30 Sep. 1998
Fan, Howard; Sep. 1998; 7p; In English
Contract(s)/Grant(s): N00014-96-1-0241
Report No.(s): AD-A354817; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche

Severakesearch topics related to the delta operator have been skidiédour research on the delta operator badeziesit
stability tests is being wrapped up and concluded.nake revised and published a few papers on various aspects of this topic.
Secondwe have completed the development of a delta operator lemstdquares lattice algorithm, which is computationally
efficientand numerically better than an existing algorithm. The work is completed during this period and some papers have been
submitted/publishedrhird, we continued to work on the generalized delta operator in the identification of continuous time AR
procesgparameters. Whave studied the use of the generalized delta operator in a noisy environment, and have investigated inte
gratedsampling and its &ctiveness in coping with noise. Other topics such as blind equalization and wavelet based time varying
systemmodeling have also been studied.
DTIC
Algorithms;High SpeedSampling

19990008949NASA Lewis Research Cenje&leveland, OH USA
Nonlinear Comparison of High-Order and Optimized Finite-Difference Schemes
Hixon, R., NASA Lewis Research Cent&lSA; Oct. 1998; 22p; In English
Contract(s)/Grant(s): NCC3-531TRP 523-36-13
ReportNo.(s):NASA/CR-1998-208670; NAS 1.26:208670; ICOMP-98-05;1893; No Copyright; #ail: CASI; A03, Hardce
py; A01, Microfiche

Theeffect of reducing the formal order of accurasa finite-diference scheme in order to optimize its high-frequency per
formanceis investigated using the I-D nonlinear unsteady inviscidj@stequation. It is found that thenefits of optimization
do carry over into nonlinear applications. Both explartd compact schemes are comparedito @&nd VEbb’s explicit 7-point
DispersionRelation Preserving schemevasll as a Spectral-like compact scheme derived following § @etrk. Results are giv
enfor the absolute and L2 errors as a function of time.
Author
Finite Difference Theory\\ave DispersionTime Dependenceéjonlinear Equations

19990009015Nagoya Inst. of &ch, Japan
Expansions into Series of Spherical Harmonics
Nakai, Mitsuru, Nagoya Inst. ofdch., Japan; Bulletin of Nagoya Institute eciinology; 1992; ISSN 0918-595XoMme 44,
pp.101-16; In Japanese; Copyrightyail: Issuing Activity Hardcopy, Microfiche
The purpose of this paper is to establish the following result: If f is a function on the unit sphere in the Euclidean space of
dimension d greater than or equal to 3 which is at least -2 [-d/4] times continuously differentiable, theneixpamdbednto
the absolutely and uniformly conwgent Fourier series of spherical harmonics on the unit sphere, wherté JGaussian symbol.
Author
Expansion;Spherical HarmonicsEuclidean Geometry

19990009021Kyushu Sangyo UniyFaculty of Engineering~ukuoka, Japan

Numerical Solution of the Korteweg-de Vies Equation by Spline Expansion Method

Aoyagi, Akira, Kyushu Sangyo Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN
0286-7826No. 30, pp. 89-96; In English; Copyrightydil: Issuing Activity Hardcopy, Microfiche
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Forthe numerical solution of the Korteweg-d&é equation, aexpansion method by use of spline functions is proposed.
Thephase error of the spline expansion method is remarkably small compared with that of the Zabusky-Kruskal scheme. Compar
ing with the exact analytical solution or with the solution by the Foesipansion method, the spline expansion method is found
to give a quite accurate solution, even in the case where the amplitude of wave is comparadzely lar
Author
Korteweg-Devries Equatior8plines;Spline FunctionsNumerical Analysisiterative Solution

19990009053Institute for Computer Applications in Science and EnginegHiagnpton, YA USA
Eigenmode Analysis of Boundary Conditions for One-Dimensional Rconditioned Euler Equations Final Report
Darmofal, David L., Institute for Computer Applications in Science and Engineering, USA1888; 14p; In English
Contract(s)/Grant(s): NAS1-97046TRP 505-90-52-01
ReportNo.(s): NASA/CR-1998-208741; NAS 1.26:208741; ICASE-98-51; No Copyrighil:ACASI; A03, Hardcopy; A01,
Microfiche

An analysis of the &ct of local preconditioning on boundary conditions for the subsonesdimensional Euler equations
is presented. Decay rates for the eigenmodes of the initial boundary value problem are determiriecefartdiindary congi
tions.Riemann invariant boundary conditions based on the unpreconditiaedequations are shown to be reflective with pre
conditioning, and, at low Mach numbers, disturbances do not decay. Other boundary conditions are investigated which are
non-reflectivewith preconditioning and numerical results are presented confirming the analysis.
Author
Boundary ConditionsBoundary ¥lue Poblems;Euler Equations of Motion

19990009054lInstitute for Computer Applications in Science and EnginegHiagnpton, YA USA
Bounded Error Schemes for the Vilve Equation on Complex DomainsFinal Report
AbarbanelSaul, Bl-Aviv Univ., Ramat-Aiv, Israel; Ditkowski, Adi, €l-Aviv Univ., Ramat-Aiv, Israel; efet, Amir, Tel-Aviv
Univ., Ramat-Aiv, Israel; Nov1998; 16p; In English
Contract(s)/Grant(s): NAS1-19480; NAS1-97046; F49620-95-1-0074; DE-FG02-95ER-2503P; 305-90-52-01
ReportNo.(s): NASA/CR-1998-208740; NAS 1.26:208740; ICASE-98-50; No Copyrighil:ACASI; A03, Hardcopy; A01,
Microfiche

This paper considers the application of the method of boundary penalty ternis)(i8£e numerical solution of the wave
equationon complex shapes with Dirichlet boundary conditions. A theory is developed, in a semi-discrete setting, that allows the
use of a Cartesian grid on complex geometries, yet maintains the order of accuracy with only a linear temporal erfor-bound.
numerical example, involving the solution of Maxwell's equations inside a 2-D circular wave-guide demonstrates the efficacy
of this method in comparisdo others (e.g. the staggereeeYscheme) - we achieve a decrease of two orders of magnitude in the
level of the L2-error
Author
Wave EquationsMaxwell EquationDirichlet Problem;Cartesian Coadinates;Boundary Conditions

19990009055Institute for Computer Applications in Science and EnginegHiagnpton, YA USA
A Rigorous Framework for Optimization of Expensive Functions by Surogates Final Report
Booker,Andrew J., Boeing Aerospace Co., USA; Dennis, J. ERIte Univ, USA; Frank, Paul D., Boeing Aerospace Co., USA,;
Serafini,David B., California Uniy, Lawrence Berkeley Lab., USAprczon, \frginia, Institute for Computer Applications in
Scienceand Engineering, USA;rdsset, Michael W Institutefor Computer Applications in Science and Engineering, USA; Nov
1998;22p; In English; Sponsored in part by the REDI Foundation
Contract(s)/Grant(s): NAS1-19480; NAS1-97046; DE-FGO03-93ER-25178; F49620-95-1-0210; NSF CCR-91-20008; NSF
CCR-97-31044RTOP 505-90-52-01
ReportNo.(s): NASA/CR-1998-208735; NAS 1.26:208735; ICASE-98-47; No Copyrighil ACASI; A03, Hardcopy; A01,
Microfiche

The goal of the research reported her® idevelop rigorous optimization algorithms to apply to some engineering design
problemsfor which design application of traditional optimization approaches is not practical. This paper presantdyaied
aframework for generating a sequence of approximations to the objective fusmtionanaging the use of these approximations
assurrogates for optimization. The result is to obtain caemee to a minimizer of an expensive objective function subject to
simpleconstraints. The approach is widely applicable becawukee# not require, or even explicitly approximate, derivatives of
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the objective. Numerical results are presented for a 31-variable helicopter rotor blade design example and for a standard optimiza
tion test example.

Author

Design AnalysisRotary Vihgs; Optimization;Computer Design

65
STATISTICS AND PROBABILITY

Includes data sampling and smoothing: Monte Carlo method; and stochastic processes.

19990008455Universite Joseph Fourjgérenoble, France
Necessaryand Sufficient Conditions for Matrix Summability Methods to be Stronger Than Multisummability Conditions
Necessairegt Sufisantes qui Rendent les Methodes Matricielles Plus Fortes que la Multisommabilite
Balser,W., UIm Univ.,, Germany; Beck, A., Ulm UnivGermany; Annales de I'Institut Fourier; 1998SN 0373-0956; dlume
46,No. 5, pp. 1349-1357; In English; No Copyrightjadl: CASI; A02, Hardcopy; A01, Microfiche

For general matrix summability methods, we find necessary afidieof conditions for such methods to be stronger than
multisummability.In a second part we show the existence of power series which are not multisummable but can be summed by
amatrix method satisfying the conditions mentioned above.
Author
Matrix Methods;Power SeriesSums

1999000894 7State Univof New York, Office of Research and Sponsored ProgreéBirsgghamton, NY USA
Statistical Modeling with Impr ecise Pobabilities Final Report Jul. 1994 - Aug. 1997
Klir, Geoge J., State Uniwof New York, USA; Aug. 1998; 47p; In English
Contract(s)/Grant(s): F30602-94-1-Q0AF Proj. 4600
Report No.(s): AD-A354584; AFRL-IF-RS-TR-1998-166; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche

The objective of this project is to develop theoretical foundations, based upon the broad framéheotkeafry of fuzzy
measuresand methodologysupported by appropriate computer software, for systems modeling with imprecise probabilities of
various kinds. This objective is motivated by the recognition that the assumption that relevant probabilities can be assessed pre
ciselyis highly unrealistic. The results are loosely classified into the following seven areas: (1) Complete methodology for Baye
sian inference based upon interval valued or fuzzy probabilities and likelihoods; (2) Well justified information measure in
DempsterShafer theory; (3Relevant theoretical results in fuzzy measure theotlyeory that is connected with imprecise proba
bilities in a similar way as classical measure theory is connected with classical probabilities; (4) Procedures for constructing im
precise probabilities and fuzzy measures by various methods, including the use of neural networks and genetic algorithms; (5)
Variousother theoretical results that emed from the work on the project, including (a) Complete representations of Dempster
Shafertheory and possibility theory in terro§the usual semantics of propositional modal logic, (b) Basic ideas of mathematics
of finite resolution, (c) Constrained fuzzy arithmetic, (d) A method for identifying key variables in systems modeling via fuzzy
c-mean<lustering based on varying distance function, and (e) A thorough mathematical analysis of the well kneywroGihx’
by which it is shown that the proof does not demonstrate the inevitability of the rules of classical Bayesian inference, as often
claimed;(6) Applications of the Bayesian inference with fuzzy probabilities t@tbblem of military unit identification and to
statisticaldecision making; and (7) Computer programs for some algorithms thagexhfesm the work on this project.
DTIC
Statistical AnalysisProbability Theory

19990008987Instituto Nacional de Pesquisas Espacta® Jose dos Campos, Brazil
Insertion of Phase Vpe Distributions in Markov Decision Models Insercao de Distribuicoes doifo Fase em Modelos Mar
kovianosde Decisao
deCassiaMenesesRodriques, Rita, Instituto Nacional de Pesquisas Espacias, Brazil; Jun. 1998; 144p; In Portuguese
Report No.(s): INPE-6480-TDI/648; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche

Phase type distributior(®H distributions) approximate as well as any continuous positive probability distribution. Due to
their features, these distributions can be easily used in Decision Markov Models provided that their phases can be observed. How
ever,in casephases cannot be observed, no bibliography is available to show a solution for the problem of inserting RPH distribu
tions in Continuous Time Markov Decision Processes. The objective of this work is to present a solution for this problem. A
methodologysing the theory of DecisidWlarkov Processes with Partial Information is proposed. Numerical results are shown
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where the proposed methodology is applied to optimizing a maintenance model in which repair times are not exponential and to
optimizingthe control in a PH/PH/1/N queue.

Author

Ph; Markov PocessesProbability Theory

19990009014Nagoya Inst. of &ch, Japan
A Simple Proof of Absolute Continuity of Multivariate Operator -Self-decomposable Distributions
YamazatoMakoto, Nagoya Inst. oféth., Japan; Bulletin of Nagoyastitute of Bchnology; 1992; ISSN 0918-595XoMme
44,pp. 1L7-120; In English; Copyright;\Aail: Issuing Activity Hardcopy, Microfiche

In this papera simple alternative proof of absolute continuity of genuinely d-dimensional opseHfttecomposable dis
tributions on R(sup d) is given.
Derived from text
Multivariate Statistical Analysis; Theorem Proving; Continuity (Mathematics); Operators (Mathematics); Distribution Func-
tions

66
SYSTEMS ANALYSIS

Includes mathematical modeling; network analysis, and operations research.

19990008500Defence Science an@édhnology Oganisation Electronics and Surveillance Research | 8hlisbury Australia
Critical Path Analysis of Command and Contol Support
Davies, Mike, Defenc&cience anddchnology Oganisation, Australia;dylor, Samuel, Australian National Unj\Australia;
Jun. 1998; 48p; In English
Report No.(s): DSTO-TR-0678; DODA-AR-010-559; Copyright; Avail: Issuing Activity (DSTO ElectronicSangtillance
Researcltiab., PO Box 1500, Salisbyrgouth Australia 5108), HardcapMicrofiche

The Command and ContrdC2) Support Study (C2SS) was established to assess the strengths and weaknesses of ADF C2
supportand analyse options for addressing the identified weaknesses. Scope for employing critical path analysis capabilities to
assist the C2SS in data management, reporting and analysis has been determined. This document conveys the capabilities ar
associate@pportunities through the use of a collection of unclassified examples basegimied data for a Defence of Australia
scenariaused in the C2SS.
Author
Command and Cortl; Critical Path Method,Data Managementylanagement Analysis

19990008708RAND Corp, Santa Monica, CA USA
Experiments in Multir esolution Modeling (MRM)
Davis, Paul K.; BigelowJames H.; Jan. 1998; 83p; In English
Contract(s)/Grant(s): DASWO01-95-C-0059
Report No.(s): AD-A355041; RAND/MR-1004-DARPNo Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche
Thisreport describes final results of a small project sponsored by the Defense Advanced Research Projects Agehgy (DARP
theintention of which was to identify useful directions for further work on multiresolution mod@liR$/1). The work was lage-
ly accomplished in the Applied Sciences aedfinology Center of RANB’National DefensResearch Institute (NDRI), a feder
ally funded research and development center (FFRDC) sponsored byiteeoDtheSecretary of Defense, the Joint §ttfe
unified commands, and the defense agencies. Some of the modeling reflected here in simplified form was accontipdished in
"PlanningFuture Forces” and fansforming the Force” projects sponsored by NBRévisory board. NDRI also provided addi
tional research-support funding to complete the work and present it at conferences.
DTIC
Image Resolutionylathematical Models

19990008974Sparta, Ing.Arlington, VA USA

Comparison of Filtering Options for Ballistic Coefficient Estimation

Jesionowski, Robert, Sparta, Inc., USA; Zarchan, Paul, Draper (Charles Stark) Lab., Inc., USA; Jan. 1998; 8p; In English
Report No.(s): AD-A355740; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche
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The capabilities of a linear decoupled Kalman filter and two extended Kalman filters were examined when tracking an object
asit enters the atmosphere. The filters were given identical radar range and elevation data. The first extended filter estimates the
position,velocity, and inverse ballistic ca@fient; the second estimates position, velocity and the ballistiicieet. Thelinear
filter estimates position, velocity and acceleration and derives the ballisticiemtffrom those estimates. The paper will show
that the performance of the linear filter is inferior to that of the extended filters, while the performances of the extended filters
arenearly identical.

DTIC
Kalman Filters;Linear Filters; Radar Range

1999000897 Defence Science angdhnology Oganisation Aeronautical and Maritime Research Laelbourne, Australia
Application of Game Theory to Tctical Development in Simulation Studies
Hanlon, Brian, Defence Science aretfinology Oganisation, Australia; Aug. 1998; 26p; In English
ReportNo.(s): AD-A355763; DSD-TR-0706; DODA-AR-010-606; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Sophisticatedimulation models provide powerful tools with which to study the development and outcomes of highly interac
tive scenarios involving multiple players. Thdeetiveness ofuch outcomes, howeyés strongly dependent on the set of tactics
availableto the players involved. Game Theory provides a framework in which optimal tactics can be developed in adversarial
domainsRather than constructing complete mathematical solutions, this report investigates how broadnatiefysie scope
of Game Theory can be used to provide insight into an operational scenario. When such an insight is gained into the general proper
tiesof an optimal solution the knowledge acquired can be applied as input5 to relevant simulation models. In this way simulation
toolscan be more &ctively brought to bear on complex real world problerns. This approach is investigated through the analysis
of a simple tactical scenario.
DTIC
Computerized Simulatioomains;Simulation

67
THEORETICAL MATHEMATICS

Includes topology and number theory.

1999000844 7Universite Joseph Fourjgérenoble, France
Fourier-Deligne Transformation on Unipotent Groups Transformation de Fourier-Deligne sur les Groupes Unipotents
Saibi,Moussa, Picardie UnivFranceAnnales de I'Institut Fourier; 1996; ISSN 0373-0956tuhe 46, No. 5, pp. 1205-1242;
In French; No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche

In this paperwe study the FouridDeligne transformation on commutative unipotent connegtedp schemes over a perfect
field. We recall the construction of Serre’s dual for a commutative unipotent connected group scheme and we set the notion of
admissibledual pairs for a commutative unipotent group scheme over a peefdciThen we define the Fouri®eligne trans
formationon these dual pairs and we study the elementary properties of this functor: the involb&witynmutation with base
changeand compatibility with convolution product. Then, we prove the main result of this paper: we show that this transformation
commuteswith Verdier duality and preserves the abelian category of perverse sheaves.
Author
Fourier Transformation;Operators (Mathematicsy;onstruction

19990008451Universite Joseph Fourjgérenoble, France
Anosov Flows on Graph Manifolds in the Sense of \Wldhausen Flots d’Anosov sulles \arietes Graphees au sens det
hausen
Barbot, Thierry, Bourgogne Univ., France; Annales de I'Institut Fourier; 1996; ISSN 0373-0956; Volume 46, No. 5, pp.
1451-1517)n French; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

This paper is devoted to the study of a wide class of Anosov flows on graph manifeldstablish a general result about
embedding®f Seifert manifolds in 3-dimensional manifolds admitting a product Anosoy flemeralizing a previous result of
E. Ghys. We show that up to isotropy the restriction of the one-dimensional foliation defined by the flow to the image of this
embeddings topologically conjugate to a piece of@odesic flow outside a finite number of periodic orbits.dhow more: the
conjugacycan be chosen such that it respects the restrictions of the weak foliateonexi\give a topological characterization
of the examples of Handel-Thurston. Essentidliigy are the unique Anosov flows on graph manifolds such that no periodic orbit
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is freely homotopic to the fiber of some embedded Seifert manifold in the graph manifold. Eveneiakhibit the first known
examplef graph manifolds which are not Seifert spaces nor torus bundles over the circle, whose fundamental groups -are of expo
nentialgrowth and admitting no Anosov flow

Author

Manifolds (Mathematics)ConjugatesBundles;Circles (Geometry)

19990008454Universite Joseph Fourjgérenoble, France
Partial Indices of Analytic Discs Attached to Lagrangian Submanifolds of C(sup N).es Indices Partiels des Disquésaly-
tiguesAttaches aux Sousdafietes Langrangiennes de C(supN)
Globevnik, Josip, Ljubljana Univ., Yugoslavia; Annales de I'Institut Fourier; 1996; ISSN 0373-0956; Volume 46, No. 5, pp.
1307-1326jn English; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

Integers k(sub 1),....,k(sub N) are the partial indices of an analytic disc attached to a maximally real submanifold of C(sup
N) if and only if Kj greater than or equal to 2 for at least one j. If this is the case there is a Lagrangian submanifold M of C(sup
N) and an analytic disc attached to M with partial indices K(sup 1),...,k(sup N).
Author
Integers;Lagrangian FunctionAnalytic Functions

19990009008Nagoya Inst. of @&ch, Japan
On Transformations to Clausal Forms in the Pedicate Calculus
Nagata, Shuro, Nagoya Insf. Tech., Japan; Bulletin of Nagoya Institute eftiinology; 1992; ISSN 0918-595XoMme 44,
pp. 167-172; In English; CopyrightyAil: Issuing Activity Hardcopy, Microfiche

In the preparation stage for proof procedures each sentence in the first order predicate calculus is trémsfeuitable
normalform. A very convenient andfettive normal form is a clausal form. The first method for transformation to clausal forms
is presented by Davis and Putnam. This transformation method is used byeseargchers of automated theorem proving as yet.
We shall present other methods for transformations for not only refutation procedures butredstiaf procedures.
Author
Theoem Poving; Predicate Calculus

19990009016Nagoya Inst. of @&ch, Japan
Spectrum of a Complete Riemannian Manifold with an Amenable Goup Action |
Adachi, Toshiaki, Nagoya Inst. oféch., Japan; Bulletin of Nagoya Institute ecfinology; 1992; ISSN 0918-595XoMme 44,
pp. 93-100; In Japanese; Copyrightjall: Issuing Activity Hardcopy, Microfiche
Let X be a complete Riemannian manifold. Suppose there exists a discrete subgroup Gamma of the isometry group of X which
actsfreely and properly discontinuoushBnd whose orbit space M = sub Gamma\X is compaetcalsider a sequence {M(sub
k)} of finite coverings based on M.&\show in this paper that the spectrum of X is contained in the closure of the union of the
spectrum of M(sub k). Walso show that these sets coincide with each other if and only if Gamma is amenable.
Author
Riemann ManifoldSpectra

19990009017Nagoya Inst. of &ch, Japan
Circular Geodesic Submanifolds of a Complex Space Form
Maeda,Sadahiro, Nagoyhst. of Tech., Japan; Bulletin of Nagoya Institute echinology; 1992; ISSN 0918-595XoMme 44,
pp.87-91; In Japanese; Copyrightya: Issuing Activity Hardcopy, Microfiche
In this paperwe investigate Riemannian submanifolds M of a non-flat complex space form M in terms of behavior-of geode
sicsgamma of M. From this point of view totally geodesic submanifold M of M bar(thatdgery geodesic gamma of M is also
a geodesic in M) can be regarded as the simplest one. So, it is natunaditber circular geodesic submanifolds M of M bar (that
is, every geodesic gamma of M is a circle in M). The following problem is still open: Classify circular geodesic submanifolds M
in a complex space form. The purpose of this paper is to survey some results on this problem.
Author
Manifolds (Mathematics)Circles (Geometry)eodesic Lines
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70
PHYSICS (GENERAL)

For precision time and time interval (PTTI) see 35 Instrumentation and Photography; for geophysics, astrophysics or solar physics see
46 Geophysics, 90 Astrophysics, or 92 Solar Physics.

19990008905Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
Steady State Oscillations of the System with a Dead Zone Element: Inguement of the Convergence
Matsumoto, Katsuya, Kyushu Sangyo Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1993;
ISSN0286-7826, No. 30, pp. 69-72; In Japanese; Copyrighail:Assuing Activity Hardcopy, Microfiche

Theanalysis of the nonlinear oscillatory system with a dead zone element is not easy to accomplish, because of the sensitive
phenomenaf the nonlinear oscillation, Especiallyis difficult to get the steady state oscillations in an almost lossless system.
We proposed previously a numerical analysis by which the runge-kutta method and the newton-raphson method had been com
bined.The numerical solutions almostnveged in the actual parameter area except the region of very small dissipation. In this
paperthe cause of no conygance is clarified and the algorithm is improved. All of the solutions of the system at very light load
wereobtained by the new algorithm.
Author
Steady StateDscillations;Convegence;Runge-Kutta Methodyewton-Raphson Method

19990008938Colorado Uniy, Dept. of Mechanical EngineerinBoulder CO USA
Three-Dimensionalin Situ Stress Analysis of Rock Masses Perturbed by legular Topographies and Undergound Open
ings Final Report 15 Nov 1997 - 14 Nov1998
Pan, Ernian, Colorado UnjWJSA; Amadei, Bernard, Colorado UniWSA; Oct. 31, 1998; 34p; In English
Contract(s)/Grant(s): F49620-98-1-0104
ReportNo.(s): AD-A354832; 1536606; AFRL-SR-BL-TR-98-0668; No Copyrightaik CASI; A03, Hardcopy; AO01Micro-
fiche

The overall goal of this project is to develop a new and efficient boundary element method (BEM) program for the stress
analysisof 3-D anisotropic rock masses tlaae perturbed by irregular topographies and grdend openings. This stress anraly
siswill provide direct information on the be@r optimal) selection of the surface location and hit angle for a penetettiave
identified three tasks to achieve this goal, which include theoretical and analytical development; computational and numerical
developmentand laboratory investigation and field validation. This final techmagadrt presents our accomplishments related
to the first and second tasks, that is, the theoretical and analytical development, and computational and numerical development.
First, the analytical solution and numerical implementation are presented for elastostatic displacemenfuBotiem for 3D
rock masses of general anisotrofxcerpts from the authors’ FOORAN code are included. A numerical algorithm for the cal
culationof the derivatives of the Greandisplacements and stresses is also introduced. Secedly Greer’functions arén-
corporated into a BEM code developed by the authors. Thirdly, numerical results os@lisplaicements, stresses and stress
derivativesare presented and compared to the closed-form solutions for transversely isotropic rocksthe iyl code based
onthe current Grees'functions is tested and the numerical results are compared to those using a BEM couie thasexkhct
Green'sfunctions. It is shown that the Gresifinctions derived in this report are accurate and the corresponding BEM code is
correct.This BEM code is now ready for the laboratory comparison and field validation.
DTIC
Stress AnalysisRocks;Openings;Boundary Element Methodnisotropy

19990009020Kyushu Sangyo UniyFaculty of Engineering-ukuoka, Japan
Magnetic Relaxation on Minor Magnetization Loop
KawaguchiHajime, Kyushu Sangyo UniWapan; Akune,ddahiro, Kyushu Sangyo UnjJapan; Sakamoto, Nobuyoshi, Kyu
shuSangyo Uniy, Japan; Bulletin othe Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN 0286-7826, No. 30, pp.
121-128;In Japanese; CopyrightyAil: Issuing Activity Hardcopy, Microfiche

Flux creep behaviors are continued redistributions of magnetic flux densities caused by the thermally activated fluctuations.
Overshootingf an applied magnetic field, which set the magnetization point from B(sub o) on the major loop to B(sub o) - del
taB(subm) on the minor loop, is known experimentally to reduce the creep rate drastibalgan be a useful procedure to-sup
pressthe lage creep rate in high-temperature superconductors. The creep characteristics on the minor loops were systematically
observedn platinum doped melt growth YBaCuO superconductors at temperatures of 60 anBofalksmall deltaB(sub m)
magnetizationsvere almost constant for a period of time and then declined to the logarithmic time dependence. An increase of
theabsolute value of magnetization has also been obsenitidthé/ further increase of deltaB(sub m) the creep characteristics
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approachedhat of the normal one on a next major curve. These behaviors can be explained by considering a barrier magnetization
deltaM(subbr) appearing near surfaces in the process of the minor loops.

Author

Magnetic RelaxationMagnetization;Loops;Flux Density

71
ACOUSTICS

Includes sound generation, transmission and attenuation. For noise pollution see 45 Environmental Pollution.

19990008649NASA Lewis Research CenteZleveland,OH USA
A Fan Concept to Meet the 2017 Noise Goals
Dittmar, James H., NASA Lewis Research Cent#8A; Nov 1998; 16p; In English
Contract(s)/Grant(s): FOP 538-03-1
ReportNo.(s): NASA /TM-1998-208663; E1B84; NAS 1.15:208663; NGopyright; Arail: CASI; A03, Hardcopy; A01, Micro
fiche

The National Aeronautics and Space Administration has established a go20dPNdB reduction of aircraft noise by the
year2017. This paper proposes a fan concepafoengine that may meet this noise goal. The concept builds upon technology
establishedluring the Advanced Subsoniechnology Program which should show a 10 dB reduction potential. The new concept
usesa two stage fan which allows low tip speed while still maintaining a reasonable total pressasmsaséahe two stages. The
conceptalso incorporates many other noise reduction techniquadition to low tip speed including a low number of exit guide
vanesswept andeaned guide vanes, a high subsonic Mach number inlet and syncrophased rotors to obtain active noise cancella
tion. The fan proposed in this paper is calculated to be able to achieve the 2017 noise goal.
Author
Noise ReductionAircraft Noise;Compessors;Engine NoiseDesign Analysis

19990008660NASA Lewis Research Centetleveland, OH USA
High-Accuracy Compact MacCormack-Type Schemes for Computational Aavacoustics
Hixon, R., NASA Lewis Research CentelSA; Turkel, E., NASA Lewis Research CenteiSA; Oct. 1998; 36p; In English
Contract(s)/Grant(s): NCC3-531TRP 523-36-13
ReportNo.(s):NASA/CR-1998-208672; NAS 1.26:208672; ICOMP-98-07;1896; No Copyright; #ail: CASI; A03, Hardce
py; A01, Microfiche
Using MacCormack-type methods, a new class of highly accurate compact MacCormack-type schemes is derived which does
notrequire a tridiagonal matrix inversion to obtain the spatial derivatives ekamples are shown, and results of these schemes
for three linear and nonlinear CAA Benchmark Problems are presented.
Author
AemacousticsMatrices (Mathematics)Aircraft Noise;Scieech dnes

19990008723Washington Uniy Applied Physics LabSeattle, W USA
Final Report on Numerical Study of Rough Surface ScatteringFinal Report
Thorsos, Eric I.; Oct. 12, 1998; 3p; In English
Contract(s)/Grant(s): N00014-96-1-0215
Report No.(s): AD-A354759; No Copyrightyail: CASI; A01, Hardcopy; AO1, Microfiche

Underthe subject grant titled "Numerical Study of Rougjirface Scattering” research was conducted on rough surface scat
teringusing an exact numerical method based on solving an integral eqatiordary conditions appropriate to both sea surface
and sea bottom scattering were employed. Numerical studies were used to examine the accuracy of approximations used witf
scatteringheory and various scattering phenomena were examined directly with numerical simulations and modeling. One im
portanthighlight from thiswork is that numerical simulations were used to show that roughness at the water/sediment interface
couldlead to significant acoustic penetration into sediment at incident grazing angles below the critical angle. This work played
animportant part in the development of the High Frequency Sediment Acoustics DRI which began in FY98.
DTIC
AcousticsBoundary ConditionsHigh Frequenciesintegral EquationsOcean SurfacePenetration
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19990008954DYNACS Engineering Co., IncBrook Park, OH USA
Nonlinear Interaction of Detuned Instability Waves in Boundary-Layer Transition: Amplitude Equations Final Report
Lee, Sang Soo, DYNACS Engineering Co., Inc., USA; Oct. 1998; 86p; In English
Contract(s)/Grant(s): NAS3-98008TRP 538-03-1
ReportNo.(s): NASA/CR-1998-208679; NAS 1.26:208679; E16; No Copyright; Rail: CASI; A05, Hardcopy; A01, Micro
fiche

The non-equilibrium critical-layer analysis of a systenfrefjuency-detuned resonant-triads is presented. In this part of the
analysis, the system of partial differential critical-layer equations derived in Part | is solved analytically to yield the amplitude
equationsvhich are analyzed using a combination of asymptotic and numerical methods. Numerical solutions of the inviscid non-
equilibriumobligue-mode amplitude equations show that the frequency-detuned self-interaction ethteagicesth of the low
er-frequency oblique modes more the higherfrequency ones. All amplitudes become singular at the same finite downstream
position.The frequency detuning delays the occurrence of the singulBigyspanwise-periodic mean-flow distortion and low-
frequencynonlinear modes are generated by the critical-layer interaction between frequency-detuned oblique modes.-The nonlin
earmean flow and higher harmonics as well as the primary instabilities becomgeaaddhe base mean flow in the inviscid wall
layerin the downstream region where the distance from the singularity is of the order of the wavelength scale.
Author
Nonlinearity;Numerical AnalysisStability; Harmonics;Flow Distortion; Equilibrium EquationsBoundary Layeiffransition;
AsymptotidMethods

19990008958NASA Lewis Research Cente&leveland, OH USA
A Fan Concept to Meet the 2017 Noise Goals
Dittmar, James H., NASA Lewis Research Cent&8A; Nov 1998; 16p; In English
Contract(s)/Grant(s): FOP 538-03-1
ReportNo.(s): NASA/TM-1998-208663; NAS 1.15:208663; E384; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

The National Aeronautics and Space Administration has established a go20d&PNdB reduction of aircraft noise by the
year2017. This paper proposes a fan concepafoengine that may meet this noise goal. The concept builds upon technology
establishedluring the Advanced Subsoniechnology Program which should show a 10 dB reduction potential. The new concept
usesa two stage fan which allows low tip speed while still maintaining a reasonable total pressasmsasehe two stages. The
conceptalso incorporates many other noise reduction techniquaddition to low tip speed including a low number of exit guide
vanesswept andeaned guide vanes, a high subsonic Mach number inlet and syncrophased rotors to obtain active noise cancella
tion. The fan proposed in this paper is calculated to be able to achieve the 2017 noise goal.
Author
Noise ReductionAircraft Noise;Guide \anes;Mach NumberRotors;Tip Speed

19990008966Texas Uniy, Applied Research LahsAustin, TX USA
Acoustic Localization and Decay of the Incohamt Impulse ResponseFinal Report 1 Nov 1997 - 31 Oct. 1998
Smith, Eric; Nov02, 1998; 6p; In English
Contract(s)/Grant(s): NO0014-98-14®8L
Report No.(s): AD-A355854; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

Applied Research Laboratories, The University ekds at Austin (ARL:UT) was tasked to study tHfees of strong random
scattering in acoustic media with macroscopically non-uniform scattering strengths. A statistical, field-theoretic method, pre-
viously applied in condensed matter physics and seismoleggy introduced to study theséeets analyticallyNon-uniform ran
dom scattering was found to produce phenomena closely related to acoustic localization, which results from uniform scatter.
However,non-uniformity also introduces new qualitatsignatures not found in localizing systems, including exponential decay
of the incoherent impulse response, with universal scaling of the decay time constant. These predictions match features long
knownempirically to characterize earthquake coda, but not previexghained. The seismic data thus validate the new mathe
maticaltechniques, and also introduce useful ways to characterize random scattering within sediments.
DTIC
SedimentsScattering;EarthquakesSeismologysStatistical Analysis
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72
ATOMIC AND MOLECULAR PHYSICS

Includes atomic structure, electron properties, and molecular spectra.

19990008608NASA Langley Research Centétampton, YA USA
Small Vacuum Compatible Hyperthermal Atom Generator
Outlaw,Ronald A., InventgrNASA Langley Research Cent&fSA; Davidson, Mark R., InventoNASA Langley Research Cen
ter, USA; Nov 10, 1998; 18p; In English
Patent Info.: Filed 15 Aug. 1996; NASA-Case-LAR-15338-2; US-Patent-5,834,768; US-Patent-Appl-SN-698541; No Copy-
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

A vacuum compatible hyperthermal atom generaititides a membrane having two sides. the membrane having the capa
bility of dissolving atoms into the membraséiulk. A first housing is furnished in operative association with thesfastof the
membraneo provide for the exposure of the first side of the membrane to a gas species. A second housing is furnished in operative
associatiorwith the second side of the membrane to provide a vacuum environment having a pressure of lesst{ep 13)
Torr on the second side of the membrane. Exciting mesciges atoms adsorbed on the second side of the membrane to a non-
binding state so that a portion from 0% to 100% of atoms adsorbed on the second side of is the membrane are released from thi
secondside of the membrane primarily as an atom beam.
Author
Atomic Beams(as CompositionMembranesVacuum Chamber®article Diffusion;Vacuum Systems

19990008855Massachusetts Inst. oédh, Lab. of ElectronicsCambridge, MA USA
Atom Wave Interferometers Final Report 1 Dec. 1995 - 30 Sep. 1998
Pritchard, David E.; Na\02, 1998; 17p; In English
Contract(s)/Grant(s): N0O0014-96-1-0432
Report No.(s): AD-A355744; 96PR02195-00; No Copyrighaih CASI; A03, Hardcopy; A01, Microfiche
Atom interferometers have proven to be versatile tools, applicable in méeredifscientific and technicatenas. & have
concentrateaur eforts in the three major areas of precision measurements of important quantities in atomic physics, basic re
search into atom interferometric inertial sensors, and investigations of fundamental quantum mechanical principles.
DTIC
Interfeometry; Atomic Physicsinterferometers

19990009003Kyushu Uniy, Inst. of Advanced Material Studfasuga, Japan
Generation of Pulsed Radical Beams and their Spedscopic Observation
Nishimura, Yukio, Kyushu Univ., Japan; Nakano, Naohiko, Kyushu Univ., Japan; Ujita, Hiroki, Kyushu Univ., Japan; Sekiya,
Hiroshi, Kyushu Univ, Japan; The Reports of Institute of Advanced Material Stiglyshu University]1994; ISSN 0914-3793;
Volume8, No. 1, pp. 35-40; In Japanese; Copyrigiiail Issuing Activity Hardcopy, Microfiche

Pulsedradical beanapparatus has been constructed. Diatomic radicals have been studied by usinduasérfluorescence
andmultiphoton ionization methods. Rotationally-cooled radical beams were formed in high concentration. Rotational tempera
turesof CCI(X) and CN(X) radicals produced from CCl4, and CH3CN, respectiwelye estimated to be ca. 30 K.
Author
Radicals;Diatomic MoleculesSpectoscopic Analysisi.aser Beams

19990009037Kyushu Uniy, Inst. of Advanced Material Studfasuga, Japan
Study of Bubble Nucleation using Molecular Dynamics Method
Ikegami,Yasuyuki,Kyushu Univ, Japan; Inoue,akayoshi, Kyushu UniyJapan; The Reports of Institute of Advanced Material
Study,Kyushu University; 1994; ISSN 0914-3793lvme 8, No. 1, pp. 10718; In Japanese; Copyrightyail: Issuing Activity
Hardcopy,Microfiche

The elementary process of bubble nucleation was studied using a molecular dynamics method with a Lennard-Jones (12-6)
potential After the excess engy was given instantaneously to a portion of moleculesliquid state, the behavior of molecules
andthe processf bubble nucleation were observed. Simulations are performed forg@® @ging periodic boundary conditions.
Behavior,temperature and pressure aj@m are showed in this paper
Author
Bubbles;Molecular DynamicsNucleation
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74
OPTICS

Includes light phenomena; and optical devices. For lasers see 36 Lasers and Masers.

19990008466Chinese Inst. of Engineer&ipei, Tiwan, Province of China
Interfer ometric Fiber Sensors Based onriangular Phase Modulation
Lee, Ching-Ting, National Central UniyTaiwan, Province of China; Chang, Lihedy, National Central UniyTaiwan, Province
of China; Chien, Pie-ai, Chung Shan Inst. of Science aegfinology,Taiwan, Province of China; Journal of the Chinese-nsti
tute of Engineers; May 1998; ISSN 0253-383@jiume 21, No. 3, pp. 305-315; In English
Contract(s)/Grant(s): NSC84-2215-E-008-006; No Copyrigh#ilAlssuing Activity Hardcopy, Microfiche

Thiswork presents three novel signal processing methods capable of accurately detecting the optical phase delay in optical
interferometricsensors. In the proposed methods, a triangular waveform modulation signal is used to modulate the optical phase
of anoptical interferometer for measuring optical phase dédlag optical phase delay in the first method is obtained by integrating
theinterferometric output signals with the gated-in signal. The optical phase défeysecond method can be measured from
thetime delay diference betweethe interferometric signals during the gated-in period. For the third method, the pseudo-hetero
dynetechnique is applied, and the optical phase delay is medsomethe phase dérence between two output signals. More
over, a fiber Sagnac interferometric rotation sensor is adopted to demonstrate the effectiveness of the proposed methods
Furthermoregxperimental results confirm that the proposed methods have an extreme degree of sensitivity and good linearity
Author
Interfeometry;Signal PpcessingOptical Measuring Instrument§hase ModulationHeteiodyning;Interferometers

19990008582NASA Johnson Space Centelouston, TX USA
Apparatus and Method for Focusing a Light Beam in a Thee-Dimensional Recording Medium by a Dynami¢iolographic
Device
Juday,Richard D., InventgmNASA Johnson Space CentelSA; Jun. 16, 1998; 20p; In English
Patentinfo.: Filed 5 Apr 1996; NASA-Case-MSC-22746-1; US-Patent-5,768,242; US-Patent-Appl-SN-629360; No Copyright;
Avail: US Patent andrademark Cffice, HardcopyMicrofiche

An apparatus is disclosed for reading and/or writing information or to from an optical recording medium having a plurality
of information storage layers. The apparatus includes a dynamic holographic optical element configured to focus light-on the opti
cal recording medium. a control circuit arranged to supply a drive signal to the holographic optical element, and a storage device
in communication with the control circuit and storing at least a first drive signal and a second drive signal. The holographic optical
elemenfocusses light on a first one of the plurality of information storage layers when driven by the first drive signal on a second
oneof the plurality of information storage layers wianiven by the second drive signal. An optical switch is also disclosed for
connectingat least one light source in a source array to at least one light receiver in a receiv&harsayitch includes a dynamic
holographicoptical element configured to receive light fréime source array and to transmit light to the receiver aaregntrol
circuit arranged to supply a drive signal to the holographic optical element, and a storage device in communicatiotowitblthe
circuit and storing at least a first drive signal and a second drive signal. The holographic optical element connects a first light source
in the source array to a first light receiver in theeiver array when driven by the first drive signal and the holographic optical
element connects the first light source with the first light receiver and a second light receiver when driven by the second drive
signal.
Official Gazette of the U.S. Patent anddemark Cffce
Light Beamsfocusing;Light Modulators;Holographic Optical Elementg;ight Modulation;Communication Equipment

19990008606NASA Lewis Research Centé&leveland, OH USA
Integrated Fluorescence
Tuma,Margaret, InventgrNASA Lewis Research Cend&ySA; Gruhlke, Russell Winventor NASA Lewis Research Center
USA; Nov. 24, 1998; 8p; In English
Patentinfo.: Filed 1L Jul. 1997; NASA-Case-LEWY6368-1; US-Patent-5,841,143; US-Patent-Appl-SN-903184; No Copyright;
Avail: US Patent andrademark Cffice, HardcopyMicrofiche

A detection method is integrated with a filtering methad an enhancement method to create a fluorescence sensor that can
be miniaturized. The fluorescence sensor comprises a thin film geometry including a waveguideniayairfilm layer and sen
sorlayer The thin film geometry of the fluorescence sensor allows the detection of fluorescent radiation over a narrow wavelength
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interval. This enables wavelength discrimination and eliminates the detection of unwanted light from unknown or spurious
sources.

Official Gazette of the U.S. Patent anddemark Cfice

FluorescencepDetection;Miniaturization; Radiation Detectors

19990008636NASA Marshall Space Flight Centétuntsville, AL USA
Design of Large Lightweight Space &lescope Optical Systems for the Next Generation Spaceldscope
JacobsonDave, NASA Marshall Space Flight CentdiSA; Craig, LarryNASA Marshall Space Flight CentéfSA; Schunk,
Greg,NASA MarshallSpace Flight CentetSA; Shapiro, Alan, NASA Marshall Space Flight Cent#A; Cloyd, Dick, NASA
MarshallSpace Flight CentetSA; Ricks, EANASA Marshall Space Flight CenfdiSA; Vacarro, Mark, NASA Marshall Space
Flight Centey USA; Redding, Dave, Jet Propulsion Lab., California InsteghT, USA; Hadawayames, Alabama UnjWSA,
Bely, Pierre, Space€lescope Science Inst., USA; 1998; 2p; In English, 20-28 M&8, Kona, HI, USA; Sponsored by Interna
tional Society for Optical Engineering, USA; No Copyrightjail: Issuing Activity; Abstract OnlyHardcopy, Microfiche

The Next Generation Spacel@&scope (NGST) is currently in a Pre Phase A studytéd prove feasibility of design and
to show that the design can be implemented within cost constraint guidelines and meet the requirements of the science community
In an efort to achieve the science communities goals as outlined in "THST and Beyond” the NGST team has developed a govern
mentyardstick” design of an eight meter diameter segmented telescope which would be launched in an Atlas IIAS launch vehicle
toa L2 (Lagrange Point) orbit. This paper vdiscuss the design of the Opticalldscope Assembly (@) and the various issues
and complications of designing lightweight optics to be placed in the environment that the NGST will encounter both during
launchand during its operationatission at L2. The O must be lightweight but structurally must withstand the launch environ
mentand transfer to its final L2 orbit. The @Tnust be stable at L2 to provide high quality sciendb@tryogenic temperatures
it will experience. The QX segmented petal concept is to develop lightweight optics whichkittaar be manipulated to achieve
andmaintain a desired figure or be rigid enough so that change in shape is only necessary for phasing and alignment. The secondar
mirror structural mast must also kigid with frequency responses which are not coupled to spacecraft modes in order to maintain
anddecenter and despace requirements.
Author
Telescopesbesign;Cryogenic €mperatue; Atlas Launch ¥hicles

19990008665NASA Marshall Space Flight Centétuntsville, AL USA
MSFC Optical Metrology: A National Resouce
Burdine, Robert, NASA Marshall Space Flight Center, USA; 1998; 1p; In English; Metrology and Calibration, 3-7 Feb. 1998,
PasadenaCA, Langley VA, USA, USA; No Copyright; &ail: Issuing Activity; Abstract OnlyHardcopy, Microfiche

A national need exists for Lge Diameter Optical Metrology Services. These services include the manufacture, testing, and
assurancef precision and control necessary to assure the succesgeobfaical projects. "Best Practices” are often relied on
for manufacture and quality controls whdptical projects are increasingly more demanding and complex. Marshall Space Flight
Center(MSFC) has acquired unique optical measurement, testing and metrology capabilities through active participation in a wide
variety of NASA optical programs. An overview of existing optical facilities and metrology capabilities is given with emphasis
onuse by other optical projects. Cost avoidance and project sucstgssed through use of existing MSFC facilities and capabil
ities for measurement and metrology controls. Current issuegg@ thameter optical metrology are briefly reviewed. The need
for a consistent and long duration garDiameter Optical Metrology Service Group is presented with emphasis on the establish
ment of a National Large Diameter Optical Standards Laboratory. Proposals are made to develop MSFC optical standards and
metrology capabilities as the primary national standards resource, providing access to MSFC Optical Core Competencies for
manufacturerand researchers. Plans are presented for the development of a national lending library of precision optical standards
with emphasis on cost avoidance while improving measurement assurance.
Author
Metrology; Optical Measuement;NASA Pograms;Quality Contol

19990008729Army Topographic Engineering Centéiort Belvoir VA USA
Correcting Radiance Data for Randomly Occurring Nonuniform Illumination of the IFOV of Individual Detectors in Ar -
rays
Berger,H.; Bosch, E. H.; Simental, E.; Jan. 1998; 8p; In English
Report No.(s): AD-A354844; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche
This paper discusses the nonuniform illumination of individual pixels in an array that is intrinsic to the scene viewed, as op
posedto turbulence or platform motion as an error source in quantitative imdtggegcribes two classes of algorithms to treat
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thistype of problem. It points out that this problem can be viewedysesof inverse problem with a corresponding integral equa

tion unlike those commonly treated in the literature. One class allows estimation of the spatial variation of radiance within pixels
usingthe single digital number irradiances produced by the measurements of the detectors within their instantaneous-fields-of-
view (IFOVs). Usually it is assumed without discussion that the intrapixel radiance distribution is constant. Results are presented
showingthe improvements obtained bye methods discussed. Key words: detector an@yuniform illumination, radiance spa

tial variation, inverse problem, quantitative imagery

DTIC

Algorithms;Correction;Indexes (Documentationptegral Equationsjrradiance

19990008841Massachusetts Inst. oédh, Lab. of ElectronicsCambridge, MA USA
Interfer ometric Measurement with Squeezed LightAnnual Report 1 Jan - 31 Dec. 1998
Haus, Hermann; Ippen, Erich; Dec. 1998; 10p; In English
Contract(s)/Grant(s): N0O0014-92-J-1302
Report No.(s): AD-A355745; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche
Theoreticaland experimental investigation of generation of squeezed light using the fiéetiirefibers. Demonstration of
improvedsensitivity in interferometric measurement with squeezed light. Development of a thgagntdm optical measure
mentbased on a full guantum mechanical description of the measurement apparatus.
DTIC
Quantum Theoryinterferometry; Optical Meas@ment

19990009013Nagoya Inst. of &ch, Japan
Integrated Wavelength Division Photo-Sensor Using GaAs on Si
Umeno, Masayoshi, Nagoya Inst. of Tech., Japan; Yang, Ming, Nagoya Inst. of Tech., Japan; Jimbo, Takashi, Nagoya Inst. of
Tech.,Japan; Shimizu, Hiroaki, Nagoya Inst. &ch., Japan; EgawaaRashi, Nagoya Inst. dech., Japan; Bulletin of Nagoya
Instituteof Technology; 1992; ISSN 0918-595XoMme 44 pp. 121-123; In English; CopyrightyAil: Issuing Activity Hardce
py, Microfiche

A new wavelength division photo-sensasing GaAs on Si by MOCVD, is described. The response of this sensor has a good
linear relationship with wavelength of inciddigtht from 620 nm to 900 nm. The sensitivity and the operating wavelength region
of the sensor can be easily varied by changing the thickness and the material of the top sensor
Author
WavelengthsSensitivity;Photometers

19990009022Kyushu Sangyo UnivFaculty of Engineering-ukuoka, Japan
Photographic Method of Flying Small Particles in High Speed by the Use of Optical Fibers
EgashiraJorao, Kyushu Sangyo UnjJapan; Miki, Yitaka, Kyushu Sangyo Unj\apan; Nanatsukazuhiro, Kyushu Sangyo
Univ., Japan; Sakato, Akira, Kyushu Sangyo Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University;
1993;ISSN 0286-7826, No. 30, pp. 81-88; In Japanese; Copyrightl: Assuing Activity Hardcopy, Microfiche

Smallparticles flying at high speeapply to the fuel spray of diesel engines, ink jet spray of printers, flying steam in steam
turbines, the high speed transport of small powders, etc. In the case of the fuel spray in diesel engines and the ink jet spray the
resultis phenomena that change from liquid to gas while moving at high speed. In thisqraiber purposef elucidating high
speedhenomena of flying small particles, we experiment with photographic delay pictures by the use of optical fibers as delay
medium.The results of this experiment make it clear that the multimode fibers which can transgetquiamtity of engyy are
very effective for optical pulse lasers as a light source, such as a Ruby laser
Author
Optical Fibers;Particles; Fuel SpraysHigh Speed Photographimaging Echniques

19990009086National Defence Research Establishméntlelningen foer Sensorteknikinkoeping, Sweden

Airborne Optical Sensors: Initial Preparations for Sensor AnalysesOptiska Flygsensorer: Inledande Analysfoerberedelser
Renhorn|., National Defence Research Establishment, Sweden; Carlsson, G., National Defence Research Establishment, Swe
den;Engquist, I., National Defence Research Establishment, Sweden; Holm, L., National Defence Research Esta®Blishment,
den;Hagard, A., National Defence Research Establishment, Sweden; Jan. 1998; 34p; In Swedish

ReportNo.(s): PB99-103475; FOA-R-98-00715-408-SE; No CopyrighgilAlssuingActivity (Natl Technical Information Ser

vice (NTIS)), Microfiche
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This progress report accourfty the results obtained during the airborne trials with the TP-86 aircraft and airbgets.tar
MeasurementBom these trials constitutéise basis for signature modeling, estimates of environmefgatefnd the initial sen
soranalysis. \Wather parameters and derived parameters and derived parameters from HIRLAM are being used in transmission
calculationsusing MODTRAN. Satellite data hégen stored for the trial period and they will be studied in order to find out if
a statistical background scenario can be derived.

NTIS
Airborne EquipmentOptical Measuring Instruments

75
PLASMA PHYSICS

Includes magnetohydrodynamics and plasma fusion. For ionospheric plasmas see 46 Geophysics. For space plasmas see90 Astro-
physics.

19990008656DYNACS Engineering Co., IncBrook Park, OH USA
International Space Station Cathode Life Esting Status Final Report
Sarver-Verheylimothy R., DYNACS Engineering Co., Inc., USA; Soulas, @edt., DYNACS Engineering Co., Inc., USA,;
Oct. 1998; 12p; In English; 34th; Joint Propulsion Conference and Exhibit, 13-15 Jul. 1998, Cleveland, OH, USA; Sponsored by
Americaninst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAS3-98008TRP 022-00-00
ReportNo.(s): NASA/CR-1998-208677; NAS 1.26:208677; AIAA Paper 98-348314B9; No Copyright; #ail: CASI; A03,
Hardcopy;A01, Microfiche

To demonstrate adequate lifetime and performance capabilities of a hollow cathode for use on the International Space Station
(ISS) plasma contactor system, life tests of multiple hollow cathode assemblies (HCAS) were initiated at operating conditions
simulatingon-orbit operation. Three HCAs goeesently being tested. These HCAs are operated with a continuous 6 sccm xenon
flow rate and 3 A anode current. Emission curregqtiirements are simulated with a square waveform consisting of 50 minutes
ata 2.5 A emission current and 40 minutes with no emission current. As of July 1998, these HCAs have actatwiaied
11,700 and 14,200 hours. While there have been changes in operatin, behavior the three HCAs continue to operate stably within
ISS specifications and are expected to demonstrate the required lifetime.
Author
Hollow Cathodes|nternational Space Statioigontinuum FlowFlow \elocity; Anodes

19990008716California Univ, Dept. of Electrical and Computer EngineeriBgn Diego, CA USA
Coulomb Crystallization in Dusty Plasmas Final Report 1 Apr. 1995 - 30 Jun. 1998
Rosenbag, Marlene, California Uniy USA; Sep. 30, 1998; 13p; In English
Contract(s)/Grant(s): F49620-95-1-0293
Report No.(s): AD-A354822; AFRL-SR-BL-TR-98-0671; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

lonizedgases laden with fine clggad dust grains are loosely referred to as dusty plasmas. Reledtitlgstructures of nega
tively chagedstrongly coupled dust grains, called Coulomb crystals, have been formed in several laboratory plasma experiments.
This three year project conducted fundamental theoretical research on issues important for understanding the basic physics of Cou
lomb crystallization in dusty plasmas. Models of the igitain forces were developed, including attracthauced dipole forces
in addition to repulsive screened Coulomb forces, and applied to modeling experimental data. The properties of low frequency
dustacoustic waves and instabilities in strongly coupled dusty plasmas were investigateldsschemes for forming Coulomb
latticesof positively chaged grains were developed, involving grains that aregeldgpositively either by ultraviolet (UV)-in
ducedphotoemission in a high-pressure gas, or by thermionic emission under laser heating. The use of UV to reduce dust trapping
in process plasmas was also explored, and studies began on the use of dust as an electron source resulting from photoemissic
or thermionic emission. In addition, various waves and instabilities in collisional dusty plasmas were investigated.
DTIC
Crystallization;Dust; Crystals; Strongly Coupled Plasmas
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19990008886DYNACS Engineering Co., IncBrook Park, OH USA
Destructive Evaluation of a Xenon Hollow Cathode after a 28,000 Hour Lifeébt
Sarver-VerheyJimothy R., DYNACS Engineering Co., Inc., USA; Oct. 1998; 18p; In English; 34th; Joint Propulsion Conference
andExhibit, 13-15 Jul. 1998, Cleveland, OH, USA; Sponsored by American Inst. of Architects Foundation, USA
Contract(s)/Grant(s): NAS3-98008TRP 022-00-00
ReportNo.(s): NASA/CR-1998-208678; NAS 1.26:208678; AIAA Paper 98-348214-Q; No Copyright; ®ail: CASI; A03,
Hardcopy;A01, Microfiche

InternationalSpace Station (ISS) plasma contactor system requires a hollow cathode assembly (HCA) with a lifetime of at
least18,000 hours. In order to demonstrate the lifetime capability of the HCA, a series of hollow cathode wear tests was performed
which included a life test operated at the maximum current of the HCA. This test sought to verify hollow cathode#fethiie
ty and contamination control protocols. This hollow cathode accumulated 27,800 hours of operation before it failed during a restart
attempt. The cathode was subsequently destructively analyzed in order to determine the failure mechanism. Microscopic examina
tion of the cathode interior determined that relatively small changes in the cathode physical geometry had occurred and barium
tungstateswhich are known to limit the emission process, had formed over a majority of the etuittan surface. Because
thefinal state of the insert was consistent with expected impregnate chethistnpllow cathode was believealhave reached
theend of its usable life under the test conditions.
Author
Hollow Cathodes|nternational Space StatioEmitters;Plasmas (Physics)ungstates
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SOLID-STATE PHYSICS

Includes superconductivity. For related information, see also 33 Electronics and Electrical Engineering and 36 Lasers and Masers.

19990008635NASA Marshall Space Flight Centétuntsville, AL USA
Dielectric Spectroscopy Study of ZnSe Gown by Physical \Apor Transport
Kokan,J., Geogia Inst. of Bch., USA; Gerhardt, R., Gapa Inst. of Bch.,USA; Su, Ching-Hua, NASA Marshall Space Flight
Center,USA; 1997; 1p; In English, 3 Dec. 1997, Boston, MA, USA; No Copyrigh&ilAlssuing Activity; Abstract OnlyHard
copy, Microfiche

Thedielectric properties of ZnSe samples growrphysical vapor transport were measured as a function of frequzificy
ferencesan be seen in the dielectric properties of samples grown unfdgexdifconditions. Thepectra of heat treated samples
werealso acquired and were found to exhibit significant deviations from those of the as grown crystals.
Author
Dielectric Poperties;Zinc; Seleniumyapors

1999000866 7NASA Marshall Space Flight Centétuntsville, AL USA
Bulk Growth of Wide Band Gap II-VI Compound Semiconductors by Physical ®por Transport
Su, Ching-Hua, NASA Marshall Space Flight Cent#8A; 1997; 1p; In English; US-Russian SpacAG;T10-13 Nov 1997,
Huntsville, AL, USA; No Copyright; ®ail: Issuing Activity; Abstract OnlyHardcopy, Microfiche

Themechanism of physicakpor transport of 1I-VI semiconducting compounds was studied both theoretisally a one-
dimensional difiusion model, as well as experimentaltywas found that the vapor phase stoichiometry is critical in determining
the vapor transport rate. The experimental heat treatment methods to control the vapor composition over the starting materials
wereinvestigated and thefettiveness of the heat treatments was confirmed by partial pressure measurements using an optical
absorptiortechnique. The &ct of residual (foreignjas on the transport rate was also studies theoretically by firgiaif model
andconfirmed experimentally by the measurements of total pressure and compositions of the residual gas. An in-situ dynamic
techniquefor the transport rate measurements and a further extension of the technique that simultaneously measured the partial
pressures and transport rates were perforanekgfor the first time, the experimentally determined mass fluxes were compared
with those calculated, without any adjustable parameters, from fhsidiif model. Using thimformation obtained from the ex
perimental transport rate measurements as guideline high quality bulk crystal of widgpdh#| semiconductor were grown
from the sourcematerials which undgone the same heat treatment methods. The grown crystals were then extensively-character
izedwith emphasis on the analysis of the crystalline structural defects.
Author
Semiconductors (Materials); Broadband; Pressure Measurement; Vapors; Vapor Phases; Mathematical Models; Heat Treat-
ment;Gas Tansport; Electomagnetic Absorption
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19990008746Academy of Sciences of the Ukrairiest. of Semiconductor Physjdsiev, Ukraine
EPR and Electrical Investigations of Point Defects and Hopping Motion in SiC Heavily Doped with Nitrgen Final Report
KalaboukhovaEkaterina; Jun. 03, 1997; 12p; In English
Contract(s)/Grant(s): F61708-97-W0176
Report No.(s): AD-A35381; EOARD-SPC-97-4051; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
This report results from a contract tasking Institute of Semiconductor Physics, National Academy of Sciences, Ukraine.
DTIC
Doped CrystalsPoint DefectsSemiconductors (Materials)

19990008834Los Alamos National Lablnst. for Solid State Physic’M USA
Fabrication and Testing of Long Length High-Tc Composite ConductorsFinal Report
Fisher L. M., Los Alamos National Lab., USA; 1998; 104p; In English
Contract(s)/Grant(s): 075-AK-0005-35
Report No.(s): PB994D157; No Copyright; ¥ail: CASI; A06, Hardcopy; A02, Microfiche

Presentlysomemethods of HTS-conductors processing are under study in the authors’ labdPateerin-tube’ (PIT),
'Jelly-role’, electrophorethis are among them. PFdcess has developed predominantly both in a view of the achieved Jc values
Bi-2223phase was used as a coraterial for these tapes. Since the main puropse of the task order was to enhance the development
of long length high temperature superconductor tapes, the authors have considered reasonable to lay the perfection idea of the PI’
process 'step by step’ dape by tape’. to realize it the authors have assumed, kestplrlg the basic scheme of PIT process,
to vary some technological parameters which are as follows: type of initial powder; sheath material; tape construction (filaments
number,cross section e.a.); and processing regimes.
NTIS
Fabrication; Performance @sts;High Temperatue Superonductors

19990008991Kyushu Uniy, Inst. of Advanced Material Studasuga, Japan
Synthesis of New Toponoid Liquid Crystals
Mori, Akira, Kyushu Univ., Japan; The Reports of Institute of Advanced Material Study, Kyushu University; 1994; ISSN
0914-3793Molume 8, No. 1, pp. 163-174; In Japanese; CopyrighdjlAssuing Activity Hardcopy, Microfiche

New liquid crystals with a seven-membered core such as 2-(4 alkoxybenzoyloxy)-5-alkoxytropones, 2-(4-alkoxybenzy-
loxy)-5- alkoxytropones, 2-acyloxy-5-alkoxy-tropones, 2,5- diacyloxytropones, 2-(2-alkenyloxy)-5-alkoxytropones, 5-alkyla-
mino-2-(4-alkoxybenzoyloxy)tropones, and 5-alkoxy-2-(4- alkylaminobenzoyloxy)tropones, were prepared. In these liquid
crystals the tropone carbonyl group played important roles when these compodniblis mesophases; it worked as an accepter
of an intramolecular acyl migration, a polar lateral substituent, and an accepter of an intermolecular hydrogen bond. These features
arecharacteristic of troponoids.
Author
Synthesis (Chemistry)jquid Crystals

19990009000Kyushu Uniy, Inst. of Advanced Material Studgasuga, Japan

Convection and Solidification with Applications to Crystal Growth

DeVahlDavis, Graham, New Southalés Univ, Australia; The Reports of Institute of Advanced Material Stigyshu Univer

sity; 1994; ISSN0914-3793; ¥lume 8, No. 1, pp. 53-59; In English; Copyrightiall: Issuing Activity Hardcopy Microfiche
An outline is given of research on the directional solidification of a liquid, and offétsbf natural convection thereon.

Threeproblems which have been studied are described. Finaligent workon solidification in microgravity conditions is dis

cussed.

Author

Solidification; Crystal Gowth; Microgravity; Free ConvectionGravitational Effects

19990009009Nagoya Inst. of @ch, Japan
Growth of YBa2Cu30(7-y) Single Crystals by TSFZ Method
Suzuki,Ikuo, Nagoya Inst. of8ch., Japan; Maeda, Masaki, Nagoya Inst.eahT, Japan;atebayashi, Kengo, Nagoya Inst. of
Tech.,Japan; Bulletin of Nagoya Institute ocddhnology; 1992; ISSN 0918-595XpMme 44, pp. 151-159; In Japanese; Gopy
right; Avail: Issuing Activity Hardcopy, Microfiche

Thetraveling solvent floating zone (TSFZ) method has been applied to the growth of YBa2Cu30O(7-y) (YBCO) single crys
tals. The optimuntomposition of the solvent material was chosen from the ternary-phase-diagram of YO(1.5)-BaO-CuO. Some
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difficulties were found in the growth process because of the pronounced difference in melting temperatures among
YBa2Cu30(7-y)BaCuO and CuO, and the very low viscosity of the YBa2Cu30(7-y) melt. Thin crystals with dimensions 100
micronsx 100 microns x 10 microns were grown on the top surface of the rod of seed materials.

Author

YBCO SupeonductorsCrystal Gowth; Single CrystalsTechnology Utilization

1999000904 1Kyushu Univ, Faculty of Engineering-ukuoka, Japan

Synthesis of Ultra Puie Higher n-Alkanes up to n-C160H322 and their Crystallization and Thermal Behavior

Urabe,Yoshiko, Kyushu Uniy Japan; &akamizawaKanichiro, Kyushu Uniy Japan; &hnology Reports of Kyushu University;

Mar. 1994; ISSN 0023-2718;0lume 67, No. 2, pp. 85-93; In Japanese; CopyrighajlAlssuing Activity Hardcopy Microfiche
Thestructures stable at room temperature for n-alkanes. @bbn: the number of carbon atoms) are monoclinic for even

seriesand orthorhombic for odd ones, respectiviiias been, howeveaiecognized that for samples having higher homologous

puritiesboth the even and odd Cn transform before their melting to a high temperature structure. Pure samples up to C66 were

solution-crystallizedhs the monoclinic. C(72) and C(80) were, howeobtained jusas the orthorhombic one, despite the high

purity. In order to obtain morkigher n-alkanes in the region that chain folding is foundit¥\condensation was performed. The

mixture of n-alkanes was separateyl GPC repeated runs. DSC curve of C(160) crystals grown from p-xylene solution by slow-

coolingrevealed that the melting of once-folded chain crystal was immediately followed by recrystallization (exothermic peak)

in the extended chain form, which meltich somewhat higher temperature, The thickness of C(160) crystal about 10 nm from

observatiorby TEM. It could be said that crystals had once-folded was alraicture. The thermal behavior for C(120) crystals

wassimilar to that of C(160).

Author

Synthesis (Chemistrypurity; Alkanes;Crystallization; Temperatue EffectsCarbon

19990009074NASA Lewis Research Cenjetleveland, OH USA
Emittance Theory for Cylindrical Fiber Selective Emitter
Chubb,Donald L., NASA Lewis Research CenteiSA; Nov 1998; 12pjn English; 4th; Thermophotovoltaic Generatio of Elec
tricity (TPV4), 11-14 Oct. 1998, Denve€O, USA; Sponsored by National Renewable gnéab., USA
Contract(s)/Grant(s): FOP 632-1A-1A
ReportNo.(s): NASA/TM-1998-208656; NAS 1.15:208656; E3Z8; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche
A fibrous rare earth selective emitter is approximated as an infitotedy cylinder The spectral emittance, e(sub x), is ob
tained L- by solving the radiative transfer equations with appropriate boundary conditions and uniform temperature. For optical
depth,K(sub R), where alpha(sub lambda), is the extinctiorficosit and R is the cylinder radius, greater than 1 the spectral
emittancadepths, K(sub R) alpha(sub lambda)R, is nearly at its maximum value. There is an optimum cylinder radius, R(sub opt)
for maximum emitter diciency, n(sub E). "lues for R(sub opt) are strongly dependent on the number of emission bands of the
material. The optimum radius decreases slowly with increasing emitter temperature, while the maxXiciencefanduseful
radiated power increase rapidly with increasing, temperature.
Author
Attenuation Coefficients)ptical ThicknessRadiative Tansfer; Emitters
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ADMINISTRATION AND MANAGEMENT

Includes management planning and research.

19990008480General Accounting @€e, Washington, DC USA
Testimony Before the Subcommittee on Governmentlanagement, Information and Technology Committee on Govern
ment Reform and Oversight, House of Repgsentatives. Foest Service: Financial Management Issues
Jul. 1998; 10p; In English
Report No.(s): PB99-107013; GAGAIMD-98-231; No Copyright; Aail: CASI; A02, Hardcopy; A01, Microfiche
This Report discusses the results of the work examining weaknesses in theSEovess financial accounting and reporting
systemgeported by th&JSA Department of Agriculturs’(USDA) Ofice of Inspector General (IG). The Forest Service has been
plaguedby continuing financial management problems as evidenced by thad@rse opinion on the Forest Sensdiscal
year1995 financial statements. Due to the severity of these problems, the Forest Service did not prepare financial statements for
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fiscal year 1996, but chose instead to focus ifigref on problem resolution. Financial statements were prepared for fiscal year
1997,andthe audit of those statements is near completion; as of July 1, 1998, the USDA IG was finalizing its report. It will focus
primarily on the fiscal year 1995 audit results, which disclosed a number of serious weaknessasyhioiststill exist today

NTIS

ForestManagementkinancial Management-orests;Management Information Systen@gngessional Reports

19990008709Texas Uniy, Austin, TX USA
Impact of Incentives On Poject Performance
Mitchell, Jayson D.; Aug. 1998; 129p; In English
Report No.(s): AD-A355055; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche

Aligning both owner and contractor objectives is widely thought to be a catalyst for better project performance. For this very
reason, contract incentives are employed in order to identify and dosuseon the ownés goals. The scope of this report is
to research the extent of use and consequent effects of construction contract incentives offered by owners. The relative use b
ownersof construction phase incentives will be characterized, and an incentive use index assigned to each project. Additionally
theimpacts of incentive use in termsaust, schedule, and safety will be investigated. A relationship between the relative incentive
use(incentive index) and project performance will also be examined.
DTIC
Catalysts;Construction;Contract IncentivesContractors

19990008830NASA Marshall Space Flight Centétuntsville, AL USA
Downsizing: Is There a "Right” Way?
Tippett,Donald D., Alabama UniyUSA,; Childress, Rhonda, NASA Marsh8ibace Flight CenteUSA; SweitzerMelissa G,
EnteNazionaleldrocarburi, USA; 1998; 10p; In English; 19th, 1-3 Oct. 1998giWia Beach, ¥, USA; Sponsored by American
Societyfor Engineering Management, USA; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

In response to the pressures of survivimh a competitive global market, many companies are turning to downsizing, right
sizing, restructuring, reduction-in-force, and/or business process re-engineering, among others. Regardless of the terminology
used,an inevitable result is a loss of jobs. Companies fail to grasp the profound ramifications of downstzitly floe people
laid off and the aganization and work force that remain after downsizing is complete. A search of the literature was conducted
to ascertain what leading theorists and practitioners are saying about downsizihg ‘aight” way to go about it. This search
culminatedn the Nine Point Model for Downsizing (NPMD). The model is used to analylmevnsizing case study involving
the December 1997 laybbf 19.000 employees by a leading manufacturer of imagine products.
Author
Commece; LossesPersonnel

19990008846General Accounting @ite, General Government DjwVashington, DC USA

Credit Cards: Intragovernmental Transfers and Related Concerns

Aug. 17, 1998; 18p; In English

Report No.(s): PB99-105876; GAO/GGD-98-179R; B-280540; No Copyrigatil:ACASI; A03, Hardcopy; A01, Microfiche
This letter responds to your request for information on the use of creditfoaidtragovernmental transfers and on the-Gen

eral Services Administratios’(GSA) new contracts for credit card services. Specificadly asked for information on (1) how

intragovernmentaansfers are currently processed using G&#ernational Merchant Purcha&athorization Card (IMRC

card)and the Department of theeksurys Uncle Sam Acquisition card (USA card); (2) issues of concern involving the use of

creditcards for intragovernmental transfers and actions being taken to address these issues; ansl(8LiGiSAto use multiple

contractgo replace the expiring purchase, travel, and fleet creditfeteard contracts.

NTIS

ManagementCards; Financial Management

19990008848General Accounting @ite, General Government DjwVashington, DC USA
Federal Advisory Committee Act: Miews of Committee Members and Agencies of Federal Advisory Committee Issues
Jul. 09, 1998; 70p; In English
Report No.(s): PB99-105942; GAO/GGD-98-147; B-279404; No Copyrightil ACASI; A04, Hardcopy; A01, Microfiche

For this report, we surveyed: advisory committee members to obtain their perceptions on the extent to which their committees
providedbalanced and independent advice and recommendations as requifegdfdderal agencies to obtain their views on
theextent to which they found compliance with@A useful of burdensome, the impact of Executive Order 12838 (which placed
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ceilingson the number of advisory committees) on their ability to accomplish their missions, and whether any advisory commit
teesmandated by Congresbhould be terminated; and advisory committee members and federal agencies on the extent to which
theybelieved the public wasfafded access to advisory committee proceedings and a means to expregswhdo agencies
andtheir advisory committees.

NTIS

Congessional ReportdReviewing;Perception

19990008849General Accounting @€e, General Government DjwVashington, DC USA

General Services Administration: Impact of Oveestimation of Rental Revenue on the Federal Buildings Fund

Aug. 1998; 28p; In English

Report No.(s): PB99-105892; GAO/GGD-98-183; B-277993; No Copyrighil ACASI; A03, Hardcopy; A01, Microfiche
Thisreport (1) summarizes information the authors developed to Merifiye extent practical, the amounts General Services

Administration(GSA) attributed to each reason for overestimation of the Federal Buildings FundéRB# yevenue projections

for fiscal years 1996, 1997, and 1998; (2) discusses whether the Public Buildings Services (PBS) corrective actions appeared to

addres$GSAs identified reasons for the overestimation; andl{8jusses the budgetary impact of the overestimation on projects

andprograms in the FBF

NTIS

RevenueBuildings; Federal Budgets

19990008850General Accounting @€e, General Government DjwVashington, DC USA
Curr ency Paper Pocurement: Meaningful Competition Unlikely under Current Conditions
Aug. 1998; 130p; In English
Report No.(s): PB99-105884; GAO/GGD-98-181; B-278747; No Copyrighil ACASI; A07, Hardcopy; A02, Microfiche
This report addresses (1) the optimum circumstancethéprocurement of distinctive currency paj2y the efectiveness
of the Bureau of Engraving and PrintiandBEP) eforts to encourage competition in the procurement of currency,f&ptre
fairnessand reasonableness of prices paidcforency paper by BEP and the quality of the paper purchased, and (4) the potential
for disruption to the U.S. currency paper supply from BEBliance on a single source. This report contains matters for congres
sionalconsideration and recommendations to the Secretary ofdhsury.
NTIS
Procurement;Competition;Financial Managementnformation Systems
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DOCUMENTATION AND INFORMATION SCIENCE

Includes information management, information storage and retrieval technology; technical writing, graphic arts, and micrography. For
computer documentation see 61 Computer Programming and Software.

19990008468Chinese Inst. of EngineerRipei, Taiwan, Province of China
Generalized Souce Coding Theoems and Hypothesis &sting, Part 1, Information Measules
Chen,Po-Ning, National Chiaouing Univ, Taiwan, Province of China; Alajaji, Fad@ueens Uniy Canada; Journal of the Chi
neselnstitute of Engineers; May 1998; ISSN 0253-3838luxhe 21, No. 3, pp. 283-292; In English; No Copyrightaifs Issuing
Activity, Hardcopy, Microfiche

Expressions for Epsilon-entropy rate, Epsilon-mutual information rate and Epsilon-divergence rate are introduced. These
guantitieswhich consist of the quantiles of the asymptotic information spectra, generalin§shp-entropy/information/diver
gence rates of Han anéidu.The algebraic properties of these information measures are rigorously analyzed, and examples illus
tratingtheir use in the computation of the F-capacity are presented. In Part Il of this work, these measures are employed to prove
generakource coding theorems for block codes, and the general formula of the Neyman-Pearson hypothesis testing type-Il error
exponensubject to upper bounds on the type-I error probability
Author
Coding; Theoems;HypothesesError Analysis;Entropy
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19990008469Chinese Inst. of EngineerRipei, Taiwan, Province of China
Generalized Souce Coding Theoems and Hypothesis &sting, Part 2, Operational Limits
Chen,Po-Ning, National Chiaouing Univ, Taiwan, Province of China; Alajaji, Fad@ueens Uniy Canada; Journal of the Chi
neselnstitute of Engineers; May 1998; ISSN 0253-383@luxhe 21, No. 3, pp. 293-303; In English; No Copyrightail Issuing
Activity, Hardcopy, Microfiche

In light of the information measures introduced in Part |, a generalized version of the Asymptotic Equipartition Property
(AEP)is proved. General fixed-length data compaction and data compression (source coding) foeamditsry finite-alpha
betsources are also established. Finahiggeneral expression of the Neyman-Pearson type-II error exponent subject to upper
bounds on the type-I error probability is examined.
Author
Coding; Data Compession;HypothesesTheoems;Equipartition Theoem;Alphabets

19990008472Chinese Inst. of Engineer&ipei, Tiwan, Province of China
A Database Application Generator for the WWW
Lin, Wei-Jyh, National Chengchi Unjvlaiwan, Province of China; Chen, Kung, Nationalfan Univ of Science andéchnolo-
gy, Taiwan, Province of China; Journal of the Chinese Institute of Engineers; Mayl$$980253-3839; Mume 21, No. 3, pp.
337-346;In English; No Copyright; sail: Issuing Activity Hardcopy, Microfiche

This paper describes a database application generator for the WWW called GWB. GWB contains a compact language that
adds control structures and database access constructs to HTML, a compiler that translates HTML-like source templates into
ODBC code and utilities for authentication and session management. It is designedibhe expertise requirement needed for
developing Véb-based intranet and internet database applications. This paper surveys the current approaches; deseribes the lan
guage and its support for authentication and session management; and gives an internet application using GWB. This paper alst
discusseduture enhancement in terms of persistent database connections andiderckent state persistency
Author
Data BasesWorld Wide Web; Internets;Applications Pograms (ComputersjCompilers

19990008868Air Univ., Maxwell AFB, AL USA
Airpower Journal Index 1987-1996
Petersen, Michael J.; Lang, Pamela; Jul. 1998; 208p; In English
Report No.(s): AD-A355595; No CopyrightyAil: CASI; A10, Hardcopy; A03, Microfiche

This publication lists all articles, editorials, and short commentaries from the first 10 volumes of Airpower Journal
(1987-1996)n author title, and subject indexes. The subject index-divided intochBEgories-also includes book reviews, listed
alphabeticallyby name of the book'author The other categories of the subject index list entries alphabetically by title. A typical
entryincludes the authts nametitle of the article/editorial/commentaryolume numbelissue numbedate of issue, and in¢clu
sive page numbers. Articles, editorials, and commentaries may be cross-referenced in as manyfaefiveatégories. &/
usedour best judgment in assigning entries to subject categories, although-in the spirit of both inclusiveness and usefulness-we
havedeliberately placed entries in categories that may be onlyinadly appropriate. \Whave retained most of the category titles
usedin the Airpower Journal Index, 1987-1991 but have added 24 new categories that reflect such changes as the demise of the
SovietUnion and the return of Russia, the egegrce of information warfare, and the revolution in militafgies.
DTIC
Indexes (Documentationyyarfare

19990008906Kyushu Sangyo UniyFaculty of Engineering~ukuoka, Japan
Knowledge Repesentation Forms Based on Conceptual Frames
Fujita, Takeshi, Kyushu Sangyo Univ., Japan; Bulletin of the Faculty of Engineering, Kyushu Sangyo University; 1993; ISSN
0286-7826No. 30, pp. 73-80; In Japanese; Copyrighaif Issuing Activity Hardcopy, Microfiche

This paper presents a kind of structural paradigm for representing human knowledge basszkptual frames. Hierarehi
cal relationship defined by class subsumption gives a partial ordering to the frames that represent concepts as the units of knowl
edge A basic mechanism, which is regarded as a generalized unification among those frames, is defined using the hierarchy for
joining those frames. Some methods for composing and defining compound frames from basic ones are gorers@smgiven
usingrecursively the join-operation and logical abstraction.
Author
Knowledge RemsentationKnowledge Based SysterRsames (Data Rocessing)
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19990008934Space and Naval &fare Systems Comman8an Diego, CA USA
Information T echnology: Strategic Plan
Jun. 1998; 1p; In English
Report No.(s): AD-A355092; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

The members of the Informatiorethnology Steering Group (ITSG) have been meeting since January 1998 to support the
Spaceand Naval Vdrfare (SRWAR) Systems CentgBan Diego (SSC San Diego) Chief Informatioffic@f (CIO) in the devel
opmentof high-level vision, strategyolicy, and requirements for corporate information technology (IT). The IT Strategic Plan
documents the role that corporate information technology plays in achieving SSC San Diego’s mission, vision and goals. This
plandefinesa vision for SSC San Diegoinformation technology environment that will enhance the quality of service to-ts cus
tomersand guide the corporate information technology program during the FY 1999 to FY 2001 period. Our next step in-the corpo
ratelT planning process is to create a corporate IT Implementation Plan.
DTIC
Information Systemaiarfare

84
LAW, POLITICAL SCIENCE AND SP ACE POLICY

Includes NASA appropriation hearings; aviation law, space law and policy; international law; international cooperation; and patent
policy.

19990009085National Defence Research EstablishmElinivudavdelning foer Foersvarsanalgsockholm, Sweden
Integration or Br eak-Down: A Study on the Development of Cooperation within the CIS in 1991-199ntegration eller
Soenderfall: En Studie av Utvecklingen av Samarbetet inom OSS 1991-1997
Hagstroem, E., National Defence Research Establishment, Sweden; Feb. 1998; 56p; In Swedish
ReportNo.(s): PB99-103459; FOA-R-98-00728-180-SE; No CopyrighgilAlssuingActivity (Natl Technical Information Ser
vice (NTIS)), Microfiche

Bothintegrative and disintegrative tendencies have characterized the Commonwealth of Independé@tStatase its
formationin December 1991. Tham of this report is to survey the development of institutional, military and economic coopera
tion within the CIS during 1991-1997 and to throw light on the member countries’ policies on cooperation within the CIS.
NTIS
SurveysCommonwealth of Independent States

89
ASTRONOMY

Includes radio, gamma-ray, and infrared astronomy, and astrometry.

199900089690bservatoire de Paris-Meuddfrance
New Perspectives on Solar Pminences: IAU Colloquium 167, dlume 150
Oct. 13, 1998; 536p; In English; New Perspectives on Solar Prominences,. 28l Afaty 1997, Aussois, France
Contract(s)/Grant(s): F61708-97-WE037
ReportNo.(s): AD-A355859; EOARD-CSP-97-1007; ISBN 1-886733-708;Copyright; Aail: CASI; A23, Hardcopy; A04,
Microfiche

ThelAU Colloquium 167: New Perspectives on Solar Prominences was held in Aussois, France from April 28 to May 3, 1997.
The purpose of the meeting was to revj@iscuss and try to understand the new observatibpominences and their environ
ment.One hundred and seven scientists from twenty-one countries participated.
DTIC
Solar PominencesSun

1999000904 7Columbia Univ, New York, NY USA

ASCA Observations Final Report 1 Apr. 1994 - 30 Sep. 1998

Helfand, David J., Columbia UniMUSA; Oct. 1998; 6p; In English
Contract(s)/Grant(s): NAG5-2556

Report No.(s): CAL-3056; No CopyrightyaAil: CASI; A02, Hardcopy; A01, Microfiche

135



Thisrecently expired grant has supported the work of the PI, his students, and his collaborators on a varietypobjeBGA
overthe past four years. Annual reports have summarized much of the work accomplished; here we provideia\Wwrigfthe
work resulting from this ébrt, and a summary of the personnel who have benefited from thesggapport. Starburst Galaxies
with Extreme X-ray Luminosities This project began as a careful examination of the claims of Boller et al. (1992) that there were
dozensof "normal” galaxies in the ROFPAII-Sky Survey that had X-ray luminosities in excess of 1042sec, higher than that
seen in the hundreds of non-AGN galaxies observed with Einstein. If true, this suggested that X-ray emission associated with star
formationactivity might have a significant contributiom make to the still unexplained cosmic X-ray background (XRB). Since
someof our earlier work with the Einstein Observatory Deep Surveys had suggested a similar possibility and several sets of au
thorsover the years had modelled the starburst XRB contribution, these claims were worth pursuing. Our work expanded the ex
aminationbeyond the RASS to include earlier claims of high-luminosity galaxies powered by starburst emission (selected in this
caseon the basis of the fdR luminosities). The result of extensif@lowup observations under several programs using RDSA
ASCA, and ground-based facilities was to show that nearly all of these objects in fact have hidden AGN at their cores, and that
their luminosities are not in any way extraordinary
Author
Starburst GalaxiesX Rays;Star Formation,ROSA Mission;Galaxies;Far Infrared RadiationBackgound Radiation

90
ASTROPHYSICS

Includes cosmology; celestial mechanics, space plasmas, and interstellar and interplanetary gases and dust. For related information
see also 75 Plasma Physics.

19990008462Jet Propulsion Lab., California Inst. af¢h, Pasadena, CA USA
Radar Observations of Asteoid 1620 Geographos
Ostro,Steven J., Jet Propulsion Lab., California Inst.exflil, USA; Jugens, Raymond.FJet Propulsion Lab., California Inst.
of Tech., USA; Rosema, Keith D., Jet Propulsion Lab., California Insedi.TUSA; Hudson, R. Scott,ashington State Uniyv
USA,; Giorgini, Jon D., Jet Propulsion Lab., California Inst. eEfi., USA; Wihkler, Ron, Jet Propulsion Lab., California Inst.
of Tech., USA; ¥omans, Donald K., Jet Propulsion Lab., California InsteshT, USA; Choate, Dennis, Jet Propulsion Lab.,
Californialnst. of Tech., USA; Rose, Rangyet Propulsion Lab., California Inst. ach., USA; Slade, Martin A., Jet Propulsion
Lab., Californialnst. of Tech., USA; Howard, S. Denise, Jet Propulsion Lab., California Insedf..;TUSA; Scheeres, Daniel
J., Jet Propulsion Lab., California Inst. @&ch., USA; Mitchell, David L., Jet Propulsion Lab., California Inst.exhl, USA,
ICARUS; 1996; ISSN 0019-1035pWime 121, pp. 46-66; In English
Report No.(s): Rept-0071; Copyrightyail: Issuing Activity Hardcopy, Microfiche

Goldstoneadar observations of Geographos from August 28 through September 2, 1994 yidi@Oodelay-Doppler imag
eswhose linear spatial resolutions range from approx. 75 to approx. 151 in, and 138 pairs of dual-polarization (OC, SC) spectra
with one-dimensional resolution of 103 m. Each data type provides thorough rotational coverage. The images idritesit an
north/south ambiguitybut the equatorial view allows accurate determinatidh@ghape of the radéacing part of the asterosl’
pole-onsilhouette at any rotation phase. Sums of co-registered images that cover nearly a full rotation have defimechéig
elongatedshape of that silhouette. Here we present indiviodmages and co-registered sums over approx. 30 deg of rotation phase
that show the silhouette’s structural characteristics in finer detail and also reveal numerous contrast features "inside” the sil-
houette. Those features include several candidate craters as well as indications of other sorts of large-scale topographic relief
includinga prominent central indentation. Protuberances at the assezoiis may be related to the pattern of ejecta removal and
depositioncaused by the asterasdjravity field. The asteroigl'surface is homogeneous and displays only modest roughness at
centimeteito-meter scales. Our estimates of radar cross section and the currently available constraints on treedisteroid’
sionsare consistent with a neaurface bulk density between 2 and 3 g/cu cm. The delay-Doppler trajectory of Geographos’ center
of mass has been determined to about 200 m on A@guetd to about 100 m on August 31, an improvement of two orders of
magnitudeover pre-observation ephemerides.
Author
Radar Tacking; Asteoids; Doppler Effectjimages;Spatial ResolutionData Acquisition;Display Devices

19990008602Jet Propulsion Lab., California Inst. afch, Pasadena, CA USA

Proper Motion of Components in 4C 39.25

Guirado,J. C., Jet Propulsidoab., California Inst. of &ch., USA; Marcaide, J. M. @lencia Uniy, Spain; Alberdi, A., Instituto

de Astrofisica de Andalucia, Spain; Elosegui, P., Harvard-Smithsonian Center for Astrophysics, USA; Ratner, M. |., Harvard-
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SmithsoniarCenter for Astrophysics, USA; Shapiro, I. |., Harvard-Smithsonian Center for Astrophysics, USA, Kildestitut
fuer Angewandte Geodaesie, Germany; Mantovanisktuto di Radioastronomia, Italygevturi, T, Istituto di Radioastronomia,
Italy; Rius, A., Consejo Superior de Investigaciones Cientificas, Spain; Ros|&ch Univ, Spain; Tigilio, C., Istituto di Ra
dioastronomia, Italy; Whitney, A. R., Northeast Radio Observatory Corp., USA; Astronomical Journal; Dec. 1995; ISSN
0004-6256Molume 1.0, No. 6, pp. 2586-2596; In English
Contract(s)/Grant(s): DGICY-PB89-0009; NSF AS83-03527; Copyright; ¥ail: Issuing Activity Hardcopy, Microfiche

Froma series of simultaneous 8.4 and 2.3 GHz VLBI observations of the quasar 4C 39.25 phase referenced teoilveeadio
0920+390¢arried out in 1990-1992, we have measured the proper motion of component b in 4C 39.25: mu(sub alpha) = 90 +/-
43 (mu)as/yr mu(sub beta) = #/- 68 (mu)as/yrwhere the quoted uncertainties account for the contribution of the statistieal stan
darddeviation and the errors assumed for the parameters relaterigeometry of the interferometric arrétye atmosphere, and
thesource structure. This proper motion is consistent with earlier interpretations ohyhidl mapping results, which showed
aninternal motion of this component with respect to other structural components. ferendiél astrometry analyses show eom
ponentb to be the one in motion. Our results thus further constrain models of this quasar
Author
ObservationQuasars;Very Long Base Interfemetry

19990008828Search for Extraterrestrial Intelligence InMoffett Field, CA USA
The Mid-Infrar ed Spectrum of the Galactic Center: A Starburst Nucleus
Simpson,J. P, Search for Extraterrestrial Intelligence Inst., USAtt&t%orn, F- C., Search for Extraterrestrial Intelligence Inst.,
USA,; Cohen, M., California Uniy USA; Price, S. D., Air Force Research Lab., USA; 1998; 12p; In English
Contract(s)/Grant(s): NCC2-900; No Copyrightjali: CASI; A03, Hardcopy; A01, Microfiche

Usingthe Michelson interferometer on the Midcourse Space Experiment (M&X)ave taken spectra of many positions
in the central 25 min of the Galactic Center (GC) with a 6 min x 9 min FOV. The spectral coverage was 380 to 1700/ cm (6 to
26 microns)and the resolution was approx. 21/cm. The spectra exhibit strongAHReRtures at 6.2, 7.7, 8.6 antl.3 microns,
in addition to the ionic lines of (Ne Il), at 12.8 microns, (S Ill) 18.7 microns, and (Ar 1l) 6.98 microns. There are deep silicate
absorptiorfeatures at 10 and 18 microns and a cold continuum increasing at the longest wavelengths. Additideatwesk
arepresent in the spectra.eMiscuss the variation in the extinction at 10 microns as a function of location in the GC. Compared
to the MSX spectrum of the Orion nebula, smoothed to the same resolution and multiplied by the estimated GC extinction, the
GC spectra have similaiAP features, but the Orion Nebula also has strong lines of (He 1ll) 15.6 microns, (S IV) 10.5 microns,
and(Ar 111) 8.99 microns and its 25 microns continuum is stronger (colder). Thus, trexiBkits the mid-IR spectrum of a low
excitationH Il region and a nearby molecular cloud with a surface photodissociation region (PDR). This is in excellent agreement
with the canonical model of a starburst nucleus in which the hot stars and molecular clouds are randomly distributed. The outer
surfacesf the clouds are photodissociated and iontagthe photons from the stars located outside the clouds.AHhenBle-
culesare transiently heatda) the stellar photons. Since the exciting stars are located well outside the clouds, the radiation field
is dilute compared to a newly-formed blister H Il region like Orion; this dilute radiation field causesatineely low excitation
of the ionic lines.
Author
Infrared RadiationSpectra;Galactic RadiationStarburst GalaxiesQrion Nebula;H Il Regions
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LUNAR AND PLANETARY EXPLORATION

Includes planetology; and manned and unmanned flights. For spacecraft design or space stations see 18 Spacecraft Design, Testing
and Performance.

19990008862NASA Marshall Space Flight Centétuntsville, AL USA
An Overview of Mars Vicinity Transportation Concepts for a Human Mars Mission
Dexter,Carol E., NASA Marshall Space Flight CentdSA; Kos, Larry NASA Marshall Spac€light CenterUSA; 1998; 7p;
In English; 10th; Propulsion, 26-ZJct. 1998, Huntsville, AL, USA; No Copyrightyail: CASI; A02, Hardcopy; A01, Micro
fiche

To send a piloted mission to Mars, transportation systems must be developed for the Earth to Orbit, trans Mars injection
(TMI), capture into Mars orbit, Mars descent, surface 8tays ascent, trans Earth injection (TEI), and Earth return phases. This
paperpresents a brief overview of the transportation systems for the HlaaMission (HMM) only in the vicinity of Mars.
Thisincludes: capture into Mars orbit, Mars descent, surfaceatdars ascent. Development of feasible mission scenarios
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now is important for identification of critical technology areas that must be developed to support future human missions. Although
thereis no funded human Mars mission todarchitecture studies afecusing on missions traveling to Mars betweenl2&id
theearly 2020s.

Author

Mars SurfaceMars Atmospher; NASA Space Bgrams;Mars Exploration

19990009038Search for Extraterrestrial Intelligence InMoffett Field, CA USA

Comminution of Aeolian Materials on Mars Final Report

Marshall, John R., Search for Extraterrestrial Intelligence Inst., USA; Jun. 15, 1998; 17p; In English

Contract(s)/Grant(s): NAGw-4353

Report No.(s): NASA/CR-1998-208221; NAS 1.26:208221; No CopyrighdjlACASI; A03, Hardcopy; A01, Microfiche
Theresearch task had a two-year performance period for the investigation of aeolian processes on Mars. Speciferally

investigatingthe comminution of sand grains as individual particles, and as bulk populations. Laboratory experiment were com

pleted for the individual particles, and results led to new theory for aeolian transport that is broadly applicable to all planetary

surfacesThe theory was presented at the LPSC and the GSA in 1998 and 1997 respé&stsaiiallythe new theory postulates

thataeolian transport is dependent upon two motion thresholds- an aerodynamic threshold and a bed-dilatancy threshold.

Author (revised)

Mars SurfaceComminution;Planetary SurfacePlanetary Geology
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SOLAR PHYSICS

Includes solar activity, solar flares, solar radiation and sunspots. For related information see 93 Space Radiation.

19990008887NASA Goddard Space Flight Cent&reenbelt, MD USA
Direct Acceleration of Pickup lons at The Solar Whd Termination Shock: The Production of Anomalous Cosmic Rays
Ellison, Donald C., North Carolina State UniWSA; Jones, Frank., NASA Goddard Space Flight CentdSA; Baring, Mat
thewG., Universities Space Research Association, USA; 1998; 18p; In English; Sponsored in part by a Compton Fellowship; No
Copyright;Avail: CASI; A03, Hardcopy; A01, Microfiche

We have modeled the injection and acceleration of pié&ng at the solar wind termination shock and investigated the param
etersneeded to produce the observed Anoma@osmic Ray (ACR) fluxes. A non-linear Monte Carlo technique was employed,
whichin effect solves the Boltzmann equation and is not restricted teismappicparticle distribution functions. This technique
modelsthe injection of thermal and pickup ions, the acceleration of these ions, and the determination of the shock structure under
theinfluence of the accelerated ions. The essenfiattsfof injection are treated in a mostly self-consistent mamuiuding
effectsfrom shock obliquitycross- field difusion, and pitch-angle scattering. Using recent determinatigpistafp ion densities,
we are able to match the absolute flux of hydrogen in the ACRs by assuming that pickup ion scattering mean free paths, at the
terminationshock, are much less than an AU and that modestly strong cross-fiesiatifoccurs. Simultaneousklye match the
flux ratios He(+)/H(+) or O(+)/H(+H)o within a factor approx. 5. If the conditions of strong scattering applpre-termination-
shockinjection phase is required and the injection and acceleration of pickup ions at the termination shock is totally analogous
to the injection and accelerationiohs at highly oblique interplanetary shocks recently observed by the Ulysses spacecraft. The
fact that ACR fluxes can be modeled with standard shock assumptions suggests that the much-discussed "injection problem” for
highly oblique shocks stems from incomplete (either mathematical or computer) modeling of these shocks rather than from any
actualdifficulty shocks may have in injecting and accelerating thermal or quasi-thermal particles.
Author
Angular Distribution;Acceleration (Physics)pn Scatteringjon Injection;Solar Whd; Cosmic Rays
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93
SPACE RADIATION

Includes cosmic radiation; and inner and outer earth’s radiation belts. For biological effects of radiation see 52 Aerospace Medicine.
For theory see 73 Nuclear and High-Energy Physics.

19990009040Kyushu Univ, Faculty of Engineering-ukuoka, Japan
Characteristics of a Charged Particle Detector System Investigated by Cosmic Rays
Budihardjo,Sutomo, Kyushu Uniy Japan; ¥mashita, Michihiro, Kyushu UnivJapan; lwamoto, Osamu, Kyushu Undapan;
Nohtomi, Akihiro, Kyushu Univ, Japan; Uozumi, uke, Kyushu Uniy Japan; SakaeaKeji, Kyushu Uniy, Japan; Matoba,
Masaru, Kyushu Uniy Japan; &chnology Reports of Kyushu University; M&B94; ISSN 0023-2718;0lume 67, No. 2pp.
95-102; In Japanese; Copyrightyal: Issuing Activity Hardcopy, Microfiche

Cosmicrays wereused to investigate the characteristics of aggthparticle detector system (consisting of a Nal (Tl)-scin
tillation detectora plasticscintillation detector and measuring electronics) for nuclear reaction experinveatdelector coinei
dence measurements were performed to confirm the cosmic-ray detection. Obtained result indicated some evidences of muor
detectionby this system. ime resolutiorfor two-detector coincidence of this system was estimated at about 200 ns in full width
at half maximum (FWHM) of time-response spectra.
Author
Chamged ParticlesRadiation CountersScintillation Counters
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DIRICHLET PROBLEM, 116

DISCRETIZATION (MATHEMATICS),
67

DISCRIMINANT ANALYSIS (STA-
TISTICS), 90

DISPERSION STRENGTHENING, 43
DISPLAY DEVICES, 55, 62, 100, 136

DISTRIBUTED FEEDBACK LASERS,
73

DISTRIBUTED PROCESSING, 105
DISTRIBUTION FUNCTIONS, 118
DIURNAL VARIATIONS, 86, 87
DOMAINS, 119

DOPED CRYSTALS, 130
DOPPLER EFFECT, 136
DOSAGE, 7

DRAG, 25

DROP SIZE, 65

DUCTILITY, 83

DURABILITY, 50, 51, 76, 78
DUST, 128

DYES, 69

DYNAMIC CONTROL, 31, 42
DYNAMIC RANGE, 73

E

EARTH GRAVITATION, 12

EARTH MOVEMENTS, 90
EARTHQUAKES, 90, 123
ECONOMICS, 45, 63

EDDY CURRENTS, 37
EDUCATION, 103, 110
EFFLUENTS, 23

ELASTIC PROPERTIES, 41
ELASTIC WAVES, 66

ELECTRIC CHARGE, 71
ELECTRIC DISCHARGES, 51
ELECTRIC POTENTIAL, 18, 51, 59
ELECTRIC PROPULSION, 21
ELECTRICAL RESISTIVITY, 29, 32, 47
ELECTRODE MATERIALS, 86
ELECTRODEPOSITION, 44, 51
ELECTROFORMING, 43
ELECTROLYTES, 43

ELECTROMAGNETIC ABSORPTION,
129

ELECTROMAGNETIC INTERFER-
ENCE, 32

ELECTROMAGNETIC WAVE TRANS-
MISSION, 101

ELECTRONIC WARFARE, 55, 58
ELECTROSTATICS, 48
EMBEDDING, 65
EMBRITTLEMENT, 106
EMISSION, 73, 86

EMITTANCE, 22

EMITTERS, 22, 129, 131
EMULSIONS, 47

ENERGY TECHNOLOGY, 88
ENGINE CONTROL, 111
ENGINE INLETS, 6

ENGINE NOISE, 122

ENGINE PARTS, 43

ENGINE TESTS, 6
ENGINEERING MANAGEMENT, 101
ENHANCED VISION, 108
ENTROPY, 133

EPOXY RESINS, 6
EQUILIBRIUM EQUATIONS, 123
EQUIPARTITION THEOREM, 134
ERROR ANALYSIS, 1, 8, 133
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ERRORS, 1, 78

ESTIMATES, 114

ESTIMATING, 97

ETHERS, 28

ETHYL ALCOHOL, 69

ETHYLENE, 22

ETHYLENE COMPOUNDS, 28
ETHYLENEDIAMINE, 47
EUCLIDEAN GEOMETRY, 114, 115
EULER EQUATIONS OF MOTION, 116
EVALUATION, 74, 95
EVAPORATION, 67, 77, 87
EVAPORATION RATE, 86
EXHAUST CLOUDS, 23

EXHAUST EMISSION, 87
EXHAUST GASES, 87
EXPANSION, 115
EXPERIMENTATION, 21, 23, 72, 77, 97
EXPERT SYSTEMS, 13, 31, 49, 55
EXPLOSIONS, 75

EXTRUDING, 46

F

F-18 AIRCRAFT, 7
FABRICATION, 9, 29, 71, 92, 130
FABRICS, 28, 39

FACILITIES, 102

FAILURE ANALYSIS, 75, 99

FAN BLADES, 9

FAR INFRARED RADIATION, 136
FATIGUE (MATERIALS), 40
FATIGUE TESTS, 40, 83
FEDERAL BUDGETS, 133
FEED SYSTEMS, 14, 23

FEEDBACK CONTROL, 31, 61, 79, 82,
111

FEEDFORWARD CONTROL, 42, 82, 98
FERROELECTRICITY, 59
FERROFLUIDS, 79

FIBER COMPOSITES, 7, 29, 30, 31, 32,
33, 42, 46, 50

FIBER OPTICS, 69, 74

FIBERS, 46

FILAMENTS, 62

FILM CONDENSATION, 54
FINANCIAL MANAGEMENT, 132, 133

FINITE DIFFERENCE THEORY, 64, 66,
67, 115

FINITE ELEMENT METHOD, 7, 8, 29,
30, 52, 54

FINS, 67

FIRE PREVENTION, 3, 52
FIRES, 76

FLAME PROPAGATION, 37
FLAME SPRAYING, 51
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FLAMES, 37

FLAMMABILITY, 52

FLAT PLATES, 66

FLEXURAL STRENGTH, 32
FLIGHT CONTROL, 10, 14
FLIGHT OPERATIONS, 7
FLIGHT SIMULATION, 5
FLIGHT SIMULATORS, 5
FLIGHT TESTS, 1, 5, 20, 55, 57
FLOW CHARACTERISTICS, 11, 65
FLOW DISTORTION, 123
FLOW DISTRIBUTION, 65
FLOW MEASUREMENT, 63, 65
FLOW STABILITY, 66

FLOW VELOCITY, 86, 128
FLOW VISUALIZATION, 63
FLUID DYNAMICS, 3, 8, 63
FLUID FLOW, 67
FLUORESCENCE, 126
FLUTTER ANALYSIS, 1, 10
FLUX DENSITY, 122
FOCUSING, 125
FORECASTING, 111

FOREST MANAGEMENT, 132
FORESTS, 132

FORGING, 42

FORMING TECHNIQUES, 69
FOURIER ANALYSIS, 66

FOURIER TRANSFORMATION, 119

FRACTALS, 113
FRACTOGRAPHY, 83
FRACTURING, 75, 83

FRAMES (DATA PROCESSING), 134

FREE CONVECTION, 67, 68, 130
FREE FLOW, 65

FREQUENCY DISTRIBUTION, 62
FREQUENCY MODULATION, 57
FRICTION, 77

FRICTION MEASUREMENT, 79
FRICTION REDUCTION, 28, 64
FRICTION WELDING, 77

FUEL SPRAYS, 127

FUEL TANK PRESSURIZATION, 20
FUEL TANKS, 52

FUNCTIONS (MATHEMATICS), 113

G

GALACTIC RADIATION, 137
GALAXIES, 136

GAS BEARINGS, 79

GAS CHROMATOGRAPHY, 27
GAS COMPOSITION, 124
GAS DETECTORS, 72

GAS JETS, 35

GAS MIXTURES, 25

GAS PRESSURE, 34

GAS TRANSPORT, 129

GAS TURBINE ENGINES, 11

GAS TURBINES, 64

GASES, 23

GEARS, 78

GELLED ROCKET PROPELLANTS, 14
GENETIC ALGORITHMS, 49, 54, 113
GEOCHEMISTRY, 93
GEOCHRONOLOGY, 12

GEODESIC LINES, 120

GEODETIC SATELLITES, 12
GEOPHYSICS, 12, 85
GEOSYNCHRONOUS ORBITS, 20
GLASS, 47

GLASS FIBER REINFORCED PLAS-
TICS, 32

GLOBAL POSITIONING SYSTEM, 4,
5, 63

GLUCOSE, 69

GLYCERIDES, 46

GLYCOLS, 28

GOVERNMENTS, 84

GRAPHICAL USER INTERFACE, 103

GRAPHITE, 83

GRAPHITE-EPOXY COMPOSITES, 49

GRAPHS (CHARTS), 100, 114

GRAVITATIONAL EFFECTS, 16, 130

GRAVITATIONAL FIELDS, 12

GROUND HANDLING, 5

GROUND RESONANCE, 90

GROUND TESTS, 86

GUIDE VANES, 123

GULFS, 89

GUST LOADS, 17

H

H Il REGIONS, 137
HAFNIUM, 46

HAFNIUM CARBIDES, 46
HANDBOOKS, 74
HARDWARE, 72

HARDWARE DESCRIPTION LAN-
GUAGES, 102

HARMONICS, 123

HAZARDOUS WASTES, 52
HAZARDS, 52, 72, 84

HEALTH, 93

HEARTHS, 42, 43

HEAT EXCHANGERS, 67

HEAT FLUX, 73

HEAT MEASUREMENT, 86

HEAT OF COMBUSTION, 48

HEAT RESISTANT ALLOYS, 39, 41



HEAT SHIELDING, 18

HEAT SOURCES, 68

HEAT TOLERANCE, 95

HEAT TRANSFER, 68

HEAT TRANSFER COEFFICIENTS, 73
HEAT TREATMENT, 34, 80, 129
HEAVY WATER, 44

HELICOPTERS, 1, 7

HELIUM, 20

HETERODYNING, 125
HETEROGENEITY, 101

HIGH FREQUENCIES, 122

HIGH GAIN, 59

HIGH REYNOLDS NUMBER, 65
HIGH SPEED, 98, 115

HIGH SPEED PHOTOGRAPHY, 127
HIGH STRENGTH, 32

HIGH TEMPERATURE, 48

HIGH TEMPERATURE ENVIRON-
MENTS, 39

HIGH TEMPERATURE SUPERCON-
DUCTORS, 130

HOLES (ELECTRON DEFICIENCIES),
51

HOLES (MECHANICS), 64
HOLLOW CATHODES, 128, 129

HOLOGRAPHIC OPTICAL ELE-
MENTS, 125

HOMOTOPY THEORY, 113
HONEYCOMB CORES, 54
HONEYCOMB STRUCTURES, 54
HOT ISOSTATIC PRESSING, 30
HOUSINGS, 75

HUBBLE SPACE TELESCOPE, 48

HUMAN FACTORS ENGINEERING,
96, 97

HUMAN PERFORMANCE, 96
HUMAN REACTIONS, 97

HUMAN-COMPUTER INTERFACE,
105

HYDRAULIC CONTROL, 10
HYDRAULIC EQUIPMENT, 10
HYDROBORATION, 27
HYDROCARBONS, 46
HYDROGEN, 25, 35
HYDROGEN BONDS, 34
HYDROGEN PEROXIDE, 69
HYDROGEN SULFIDE, 33
HYDROGEOLOGY, 85
HYPERSONIC FLIGHT, 2
HYPERSONIC FLOW, 19
HYPERSONIC VEHICLES, 2
HYPERSONIC WIND TUNNELS, 19
HYPERVELOCITY IMPACT, 12
HYPOTHESES, 133, 134

ICE FORMATION, 94
IGNITION, 25

IMAGE PROCESSING, 67, 94
IMAGE RESOLUTION, 118
IMAGERY, 99, 107, 109, 110
IMAGES, 136

IMAGING TECHNIQUES, 94, 127
IMINES, 27

IMPACT DAMAGE, 12
IMPACT TESTS, 12
IMPELLERS, 67

IMPULSES, 62

INCONEL (TRADEMARK), 39

INDEXES (DOCUMENTATION), 127,
134

INDIUM ANTIMONIDES, 34
INERTIAL NAVIGATION, 76
INFORMATION MANAGEMENT, 95

INFORMATION SYSTEMS, 95, 99, 133,

135
INFORMATION TRANSFER, 109
INFRARED IMAGERY, 112
INFRARED RADIATION, 137
INJECTORS, 65
INSPECTION, 22, 102

INSTRUMENT LANDING SYSTEMS,
108

INSULATION, 39, 45

INSURANCE (CONTRACTS), 84
INTEGERS, 120

INTEGRAL EQUATIONS, 122, 127
INTEGRATED CIRCUITS, 61
INTELLIGENCE, 85, 108
INTERACTIVE CONTROL, 49
INTERCALATION, 29, 32
INTERFACES, 50
INTERFEROMETERS, 43, 124, 125
INTERFEROMETRY, 124, 125, 127
INTERMETALLICS, 39, 42

INTERNAL COMBUSTION ENGINES,
77,78

INTERNATIONAL SPACE STATION,
15, 18, 104, 128, 129

INTERNETS, 108, 109, 134

INTERPLANETARY MAGNETIC
FIELDS, 89

INTERPOLATION, 103
INVENTIONS, 82

ION CURRENTS, 47

ION INJECTION, 138

ION SCATTERING, 138
IONOSPHERIC CURRENTS, 11
IONS, 89

IRON, 40, 106

IRON ALLOYS, 28
IRRADIANCE, 127
ISOLATION, 61

ITERATIVE SOLUTION, 116

J

J INTEGRAL, 41

JET ENGINE FUELS, 52
JET FLOW, 35

JET MIXING FLOW, 64
JOURNAL BEARINGS, 79

K

KALMAN FILTERS, 4, 119
KINETICS, 46
KNOWLEDGE BASED SYSTEMS, 134

KNOWLEDGE REPRESENTATION,
134

KORTEWEG-DEVRIES EQUATION,
116

L

LAGRANGIAN FUNCTION, 66, 120
LAMINAR BOUNDARY LAYER, 66
LAMINAR FLOW, 66

LANDING AIDS, 108

LANGUAGE PROGRAMMING, 101
LARGE SCALE INTEGRATION, 32
LASER APPLICATIONS, 43
LASER BEAMS, 62, 124

LASER DAMAGE, 74

LASER DOPPLER VELOCIMETERS,
65

LASER HEATING, 50
LASER RANGE FINDERS, 12
LASERS, 5, 62, 74
LAUNCH VEHICLES, 14, 22, 23, 93
LAUNCHING, 17
LEACHING, 40

LEAD (METAL), 88
LEAKAGE, 22

LENGTH, 62

LIBRARIES, 107

LIFTOFF (LAUNCHING), 23
LIGANDS, 34

LIGHT BEAMS, 125

LIGHT MODULATION, 125
LIGHT MODULATORS, 125
LIGHTNING, 92, 93
LINEAR FILTERS, 119
LININGS, 24

LINKAGES, 74

LIQUEFIED GASES, 22
LIQUID BRIDGES, 68
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LIQUID CRYSTALS, 47, 130
LIQUID HYDROGEN, 76

LIQUID OXYGEN, 22

LIQUID PHASE SINTERING, 38
LIQUID PHASES, 46

LIQUIDS, 36

LOAD TESTS, 54

LOADS (FORCES), 7, 33

LOCAL AREA NETWORKS, 107
LOGARITHMS, 113

LOGIC DESIGN, 101

LOOPS, 122

LOSSES, 77, 132
LOUDSPEAKERS, 59

LOW EARTH ORBITS, 13, 21
LOW MOLECULAR WEIGHTS, 27
LOW PRESSURE, 63

LOW SPEED WIND TUNNELS, 11
LUBRICANTS, 79
LUMINESCENCE, 69

M

MACH NUMBER, 123

MAGNETIC FIELD RECONNECTION,
89

MAGNETIC FIELDS, 39, 53
MAGNETIC RELAXATION, 122
MAGNETIZATION, 122
MAMMALS, 94
MANAGEMENT, 132
MANAGEMENT ANALYSIS, 118

MANAGEMENT INFORMATION SYS-
TEMS, 132

MANAGEMENT PLANNING, 57
MANAGEMENT SYSTEMS, 106
MANGANESE, 40

MANIFOLDS (MATHEMATICS), 114,
120

MANUFACTURING, 27, 38, 42, 43, 49,
50, 53, 75, 103

MAPPING, 55, 69, 84

MAPS, 55, 85

MARANGONI CONVECTION, 68

MARINE METEOROLOGY, 91

MARKET RESEARCH, 111

MARKING, 64

MARKOQOV CHAINS, 7

MARKOV PROCESSES, 7, 118

MARS ATMOSPHERE, 138

MARS EXPLORATION, 22, 138

MARS SURFACE, 138

MASS SPECTROSCOPY, 27

MATERIALS SCIENCE, 27, 28

MATHEMATICAL MODELS, 5, 7, 17,
42,43, 63, 72,77, 78, 118, 129
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MATRICES (MATHEMATICS), 98, 122
MATRIX MATERIALS, 32, 33

MATRIX METHODS, 117

MAXWELL EQUATION, 116
MEASUREMENT, 83

MEASURING INSTRUMENTS, 69
MECHANICAL DEVICES, 74
MECHANICAL PROPERTIES, 32
MEDICAL EQUIPMENT, 94
MELTING, 42, 43

MEMBRANES, 35, 59, 76, 124
MEMORY (COMPUTERS), 98, 99, 104
MERCURY (METAL), 28

MESSAGE PROCESSING, 98
METAL BONDING, 9

METAL COATINGS, 106

METAL FILMS, 44, 51

METAL FOILS, 39

METAL HALIDES, 60

METAL MATRIX COMPOSITES, 28,
29,42

METAL POWDER, 43
METAL SHEETS, 28
METAL SURFACES, 22, 78
METAL WORKING, 42

METALORGANIC CHEMICAL VAPOR
DEPOSITION, 39

METALS, 27, 30, 44
METEOROLOGY, 89
METHYL ALCOHOL, 22
METHYL COMPOUNDS, 27
METROLOGY, 126
MICROANALYSIS, 43
MICROBIOLOGY, 26

MICROELECTROMECHANICAL SYS-
TEMS, 60, 71

MICROELECTRONICS, 20, 60
MICROFIBERS, 32

MICROGRAVITY, 15, 16, 19, 46, 94,
130

MICROMACHINING, 71
MICROMECHANICS, 29, 30, 31
MICROPARTICLES, 47, 48

MICROSTRUCTURE, 29, 30, 38, 42, 43

MICROWAVE AMPLIFIERS, 61
MICROWAVE CIRCUITS, 61
MICROWAVE EQUIPMENT, 62
MICROWAVES, 33, 39, 80
MILITARY AIR FACILITIES, 90
MILITARY OPERATIONS, 14
MILITARY TECHNOLOGY, 62
MINDLIN PLATES, 81

MINES (EXCAVATIONS), 91
MINIATURIZATION, 126
MINIMAL SURFACES, 114

MISALIGNMENT, 76

MISSILE DEFENSE, 73
MISSILE RANGES, 13
MISSION PLANNING, 20
MIXING LAYERS (FLUIDS), 37
MODELS, 72

MODULUS OF ELASTICITY, 81
MOISTURE, 38, 76, 83
MOISTURE CONTENT, 38
MOLDING MATERIALS, 46
MOLECULAR DYNAMICS, 124
MOLECULAR ELECTRONICS, 60
MOLECULAR WEIGHT, 46
MOLECULES, 64
MOLYBDENUM, 40
MONITORS, 89

MONOMERS, 47
MORPHOLOGY, 35, 48
MULTILAYER INSULATION, 48
MULTIMEDIA, 105

MULTIPROCESSING (COMPUTERS),
104

MULTISENSOR APPLICATIONS, 60

MULTIVARIATE STATISTICAL ANAL -
YSIS, 118

N

NASA PROGRAMS, 57, 126

NASA SPACE PROGRAMS, 138
NAVIER-STOKES EQUATION, 8, 66
NAVIGATION, 5

NAVIGATION SATELLITES, 4
NEAR FIELDS, 91

NETWORK ANALYSIS, 107
NETWORKS, 106

NEURAL NETS, 49, 72, 80, 98, 111, 113

NEWTON-RAPHSON METHOD, 121
NICKEL, 47

NICKEL ALLOYS, 40, 41, 44
NICKEL ZINC BATTERIES, 86
NIOBIUM ALLOYS, 28

NITRIDES, 35

NITROGEN OXIDES, 71
NITROGEN TETROXIDE, 23
NODULES, 40

NOISE POLLUTION, 7

NOISE REDUCTION, 6, 122, 123
NOMENCLATURES, 60
NONLINEAR EQUATIONS, 115
NONLINEARITY, 123
NORMALITY, 97

NOZZLE DESIGN, 22
NUCLEATION, 124

NUMERICAL ANALYSIS, 116, 123



NUMERICAL FLOW VISUAL-
IZATION, 1

O

OBJECT-ORIENTED PROGRAM-
MING, 98

OBSERVATION, 12, 137
OCEAN SURFACE, 122
OILS, 77,79

ON-LINE SYSTEMS, 53, 105
OPENINGS, 121

OPERATORS (MATHEMATICS), 118,
119

OPTICAL DISKS, 55

OPTICAL EQUIPMENT, 74
OPTICAL FIBERS, 70, 74, 127
OPTICAL MEASUREMENT, 126, 127

OPTICAL MEASURING IN-
STRUMENTS, 92, 125, 128

OPTICAL RADAR, 57, 83
OPTICAL THICKNESS, 131
OPTIMIZATION, 54, 117
ORBITAL MECHANICS, 11
ORBITAL VELOCITY, 12
ORGANIC COMPOUNDS, 27
ORGANIC SILICON COMPOUNDS, 45
ORGANIZATIONS, 84
ORION NEBULA, 137
OSCILLATING FLOW, 67
OSCILLATIONS, 68, 121
OXIDATION, 40, 51

OXIDES, 47

OXYGEN, 58

P

PACKAGING, 45
PARALLEL PLATES, 68

PARALLEL PROCESSING (COMPUT-
ERS), 106

PARAMETRIC AMPLIFIERS, 60

PARTIAL DIFFERENTIAL EQUA-
TIONS, 112

PARTIAL PRESSURE, 34
PARTICLE DIFFUSION, 124
PARTICLE IMAGE VELOCIMETRY, 65
PARTICLE MOTION, 67
PARTICLES, 127

PARTICULATES, 89

PATTERN RECOGNITION, 112, 113
PAYLOADS, 19, 20

PEAT, 88

PENDULUMS, 78

PENETRATION, 122
PERCEPTION, 133
PERFORMANCE PREDICTION, 18

PERFORMANCE TESTS, 21, 75, 130
PERIODIC VARIATIONS, 37
PERMEABILITY, 88

PERSONAL COMPUTERS, 103, 104
PERSONALITY, 96

PERSONNEL, 132

PH, 118

PHASE DETECTORS, 69

PHASE LOCKED SYSTEMS, 69, 70
PHASE MODULATION, 125

PHASE SHIFT, 69

PHASE TRANSFORMATIONS, 43
PHASED ARRAYS, 62

PHENOLS, 44

PHENYLS, 33

PHOTOCHEMICAL REACTIONS, 27
PHOTOGRAPHY, 67
PHOTOLUMINESCENCE, 3
PHOTOMETERS, 127
PHOTOMULTIPLIER TUBES, 71
PHYSICAL EXERCISE, 95, 107
PIEZOELECTRICITY, 31, 59

PILOT SUPPORT SYSTEMS, 5
PLANETARY GEOLOGY, 138
PLANETARY SURFACES, 138
PLASMAS (PHYSICS), 39, 129
POINT DEFECTS, 130

POISSON EQUATION, 64, 114
POLLUTION CONTROL, 25
POLLUTION MONITORING, 86, 87

POLYCYCLIC AROMATIC HYDRO-
CARBONS, 93

POLYETHYLENES, 51
POLYIMIDES, 46, 69

POLYMER MATRIX COMPOSITES, 49
POLYMERIZATION, 47, 48
POLYNOMIALS, 115
POLYSTYRENE, 45

POROSITY, 25, 47, 64

POROUS MATERIALS, 45, 86
POSITION (LOCATION), 13, 22, 80
POTABLE WATER, 88

POTASSIUM, 38

POTASSIUM HYDROXIDES, 33
POWDER METALLURGY, 38
POWER SERIES, 117
PRANDTL-MEYER EXPANSION, 66

PRECIPITATION (METEOROLOGY),
92

PREDICATE CALCULUS, 120
PREDICTIONS, 111

PRESSURE MEASUREMENT, 69, 129
PRINTED CIRCUITS, 32, 59
PROBABILITY THEORY, 93, 117, 118
PROCEDURES, 25, 46, 60, 62, 84, 94

PROCESS CONTROL (INDUSTRY), 9,
27, 30, 31, 42, 43, 49, 50, 53, 79, 80

PROCUREMENT, 133
PRODUCT DEVELOPMENT, 53
PRODUCTION ENGINEERING, 53

PROGRAM VERIFICATION (COM-
PUTERS), 100

PROGRESS, 71

PROPAGATION MODES, 101
PROPELLANT CONSUMPTION, 25
PROPELLANT TANKS, 20
PROPULSION, 21, 25

PROPULSION SYSTEM CONFIGU-
RATIONS, 11

PROPULSION SYSTEM PER-
FORMANCE, 11, 14

PROPULSIVE EFFICIENCY, 14
PROTECTION, 24, 58, 95
PROTECTIVE COATINGS, 39, 45, 106
PROTEINS, 25

PROTOTYPES, 6, 57

PROVING, 113

PROXIMITY EFFECT (ELECTRIC-
ITY), 62

PSYCHOLOGY, 95
PSYCHOPHYSIOLOGY, 96
PULSE COMMUNICATION, 108
PULSED LASERS, 74

PURITY, 131

PYROLYSIS, 45
PYROMETERS, 68, 72, 73

Q

QUALITY CONTROL, 79, 126
QUANTUM MECHANICS, 20
QUANTUM THEORY, 127
QUASARS, 137

R

RADAR ANTENNAS, 58, 62
RADAR RANGE, 119

RADAR TARGETS, 57

RADAR TRACKING, 73, 136
RADIATION COUNTERS, 139
RADIATION DETECTORS, 126
RADIATION EFFECTS, 48
RADIATIVE TRANSFER, 22, 131
RADICALS, 124

RADIO AURORAS, 87, 90
RADIO COMMUNICATION, 58
RADIOGRAPHY, 94, 99
RADIOMETERS, 60

RANDOM VIBRATION, 81
RANGE SAFETY, 13, 74
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REACTION KINETICS, 88
REACTION TIME, 97
REACTIVITY, 88

REAL TIME OPERATION, 4, 11, 13, 31,
43, 49, 105, 111, 112

RECEIVERS, 57
RECONNAISSANCE, 85
RECORDING INSTRUMENTS, 71
RECYCLING, 45

REDUCTION (CHEMISTRY), 44
REFINING, 42, 43
REFRIGERANTS, 54, 67
REGENERATIVE COOLING, 23
REINFORCED PLASTICS, 50
REINFORCING FIBERS, 33
REMOTE SENSING, 49, 73, 83
RESCUE OPERATIONS, 4
RESEARCH, 3

RESEARCH AND DEVELOPMENT,
112

RESEARCH FACILITIES, 10, 18
RESIN FILM INFUSION, 49
RESIN MATRIX COMPOSITES, 49
REUSABLE LAUNCH VEHICLES, 12
REVENUE, 133

REVIEWING, 133

REYNOLDS NUMBER, 64
RIEMANN MANIFOLD, 120
ROBOTICS, 111

ROBOTS, 111

ROBUSTNESS (MATHEMATICS), 112
ROCKET ENGINES, 14, 20, 24
ROCKET EXHAUST, 23

ROCKET NOZZLES, 24

ROCKET PROPELLANTS, 23
ROCKETS, 25

ROCKS, 121

ROLL, 10

ROLLER BEARINGS, 76

ROOFS, 25

ROOTS OF EQUATIONS, 115
ROSAT MISSION, 136

ROTARY WING AIRCRAFT, 82
ROTARY WINGS, 117

ROTATION, 67

ROTORS, 123

RUBBER, 53

RUBIDIUM, 61

RUNGE-KUTTA METHOD, 121
RUNWAY ALIGNMENT, 108

S

SAFETY, 3, 74
SAMPLING, 115
SANDWICH STRUCTURES, 33
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SATELLITE COMMUNICATION, 14
SATELLITE CONSTELLATIONS, 21
SATELLITE IMAGERY, 85
SATELLITE INSTRUMENTS, 83
SATELLITE ORBITS, 4

SATELLITE SOUNDING, 19

SATELLITE-BORNE PHOTOGRAPHY,
85

SCALE (RATIO), 65

SCANNING ELECTRON MICROSCO-
PY, 51

SCATTERING, 123

SCIENTIFIC VISUALIZATION, 95, 97

SCIENTISTS, 74

SCINTILLATION COUNTERS, 139

SCREECH TONES, 122

SEA ICE, 94

SEARCHING, 100

SEDIMENTS, 123

SEISMOGRAMS, 90

SEISMOLOGY, 123

SELENIUM, 34, 129

SEMICONDUCTOR DEVICES, 60, 61

SEMICONDUCTOR LASERS, 57, 73

SEMICONDUCTORS (MATERIALS),
129, 130

SENSITIVITY, 127

SENSORS, 13

SEQUENTIAL CONTROL, 76
SERVICE LIFE, 76

SERVICES, 19

SHEAR LAYERS, 37

SHEAR STRESS, 29

SHELLS (STRUCTURAL FORMS), 54
SHOCK WAVES, 75

SIGNAL ANALYSIS, 57

SIGNAL PROCESSING, 13, 102, 110,
125

SIGNATURES, 89
SILANES, 25, 45

SILICON, 45, 61

SILICON CARBIDES, 46, 71
SILICON NITRIDES, 76, 79
SILICONE RUBBER, 46
SIMPLIFICATION, 84
SIMULATION, 9, 58, 82, 119
SIMULATORS, 58

SINE WAVES, 67

SINGLE CRYSTALS, 50, 131

SINGLE STAGE TO ORBIT VE-
HICLES, 20

SISO (CONTROL SYSTEMS), 82
SIZE (DIMENSIONS), 80

SKIN FRICTION, 64

SLOPES, 114

SLURRY PROPELLANTS, 14

SMART MATERIALS, 30, 31, 42
SODIUM CARBONATES, 44
SODIUM CHLORIDES, 36

SOFTWARE ENGINEERING, 100, 101,
102, 104, 105, 112

SOIL POLLUTION, 88

SOILS, 88

SOLAR ENERGY, 86

SOLAR PROMINENCES, 135
SOLAR WIND, 138

SOLID ROCKET PROPELLANTS, 52
SOLID STATE, 59

SOLID STATE DEVICES, 61
SOLIDIFICATION, 130

SOLVENT EXTRACTION, 88
SOLVENTS, 26

SOUND WAVES, 66

SPACE CAPSULES, 19

SPACE CHARGE, 71

SPACE DEBRIS, 12

SPACE PLASMAS, 11

SPACE SHUTTLE BOOSTERS, 17, 24
SPACE SHUTTLE MAIN ENGINE, 22
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